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IHosicHUTEIBbHAA 3aIIMCKA

[IporpamMma coctaBiieHa Ha OCHOBE:

1. 3akoHa PO «O6 obpa3zoBaHHH»

2. denepanpHoro ['ocymapcTBEHHOrOo 00pa30BaTENBHOTO CTaHIAPTa
OCHOBHOTO O0OIIEro o0pa3oBaHus, YTBEPKIAEHHOTO MpPUKa3oM MUHHCTEPCTBA
oOpazoBanus u Hayku PO ot 17.12. 2010r. Ne1897;

3. Yuae6noro mmana MAOY OOIL c.Komcomonbckoe;

4, OcHoBHOI ~ oOpazoBatenpHONW  mporpammel  MAOY  OOIII
c.Komcomomnbsckoe
S. ®denepanabHOro  mepevyHss  y4eOHHMKOB,  PEKOMEHIYEeMBIX K

HCIIOJIB30BAHHUIO IIpU pPCAIM3allhMKh HMCIOIIHUX TOCYAAPCTBCHHYIO AKKPCAUTAIIUIO
06paSOBaT€JII>HBIX IIporpamMm Ha4dYaJIbHOI'O O6HI€FO, OCHOBHOTI'O O6IHCFO

oOpa3zoBaHuUs

6. [Tonoxenus o padoueit mporpamme MAOY OOIII c.Komcomonbckoe

7. Paboune nporpaMmel o MaTeMaTHKE U aBTOPCKOW mporpammbl A.T.
Mep3snsika, B.b. [Tomonckoro, M.C. SAxkup, E. B. bytko.

8. Paboune nporpammel. ['eometpus 7-9 knmaccsl. YMK JI.C.Atanacsina
u npyrux. Mocksa «IIpocsemenne» 2012 roa. Cocrasurenu: JI.C.Atanacsas, B.O.
byTy308B 1 11p.

9. [Iporpammel ob6pazoBatenbHbix yupexaeHuil AJITEBPA 7-9 knacchl.
Cocrasutens: bypmucrposa T.A. Mocksa «IIpocsemenne» 2008r.

[Iporpamma OpuEHTHpOBaHA Ha WCIOJIL30BAHHE B Y4E€OHOM IIpollecce
caenyromux Y MK:

v YMK mno maremaruke st S—7-ro kiaaccoB aBTopoB A.I. Mepsmsika,

B.b. ITononckoro, M.C. Skup, E. B. By1ko.
v YMK mo reomerpunanst /-ro kiacca aBtopoB A.I'. Mep3mnsika, B.b.
[Tononckoro, M.C. Sxkup, E. B. bynko

v' VMK mno anrebpe mis 8-9-ro kximacco aropos HO.H.MakapsiueB u
Ap.

v YMK 1o reomerpun st 8-9-ro kimaccoB aBTopoB JI.C.ATaHacsH,
B.®.byty308, C.b.Kagomues.

[Iporpamma mo maTemMaTHKE cocTaBieHa Ha ocHOBe DyHaameHTanbHOTrOo
sfipa cojJiepxkaHus o0IIero oOpa3oBaHMs, TPEOOBAHUM K pe3ysbTaTaM OCBOCHUS
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPeICTaBICHHbIX
B (pemepasbHOM TOCYJapCTBEHHOM CTaHIapTe OCHOBHOI'O O0IEro o0pa3oBaHHUSA C
y4€TOM TMPEEMCTBEHHOCTH ¢ [IpuMepHbIMU mporpaMMamMu JUisi Ha4dajdbHOTO
obmero oOpa3oBaHMsl 1O MaTemMaTuke. B Hell Takke  YYUTBHIBAIOTCS
JTOMUHUPYIOIIME HJeW U mojoxkeHus [Iporpammbl pazButusi U (GopMupoBaHUs
YHUBEPCAIBHBIX YyUYEOHBIX JEHCTBUN JUIsi OCHOBHOTO 00IIero oOpa3oBaHwUs,
KOTOpBIE 00eCIeuynBarOT dbopmupoBaHue POCCHNCKOU rPaXKIaHCKOU



UJCHTUYHOCTH, KOMMYHHUKATHUBHBIX KAaueCTB JIMYHOCTH, M CIIOCOOCTBYIOT
(OpMHUPOBAHUIO KITFOUEBOI KOMIIETEHIIUU — YMEHUIO YUUMbCSL.

Kypc wmarematuku 5-9 KJIacCOB  fABIsIETCS  (yHAAMEHTOM  JUIA
MaTEeMaTHYeCKOro O0pa3oBaHUA U Pa3BUTHA IIKOJHbHUKOB, JOMHHHUPYIOIIEH
GyHKIMEH MpU ero W3y4eHHH B ATOM BO3pAcTe SBISETCS WHTEIUICKTYyallbHOE
pa3zBuTHe ydammxca. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOLIEHWH HOBBIX WU
paHee YCBOEHHBIX 3HaHM, 00S3aTEIbHBIX U JOMOJHUTEIBHBIX TEM JUISl U3yYEHUS,
a TaK)K€ YYUTBIBAET BO3PACTHbIE W HMHAMBHUIYaJIbHBIE OCOOCHHOCTH YCBOECHMSI
3HAHWUM yYaIlMMUCS.

IIpakTrueckass 3HAYMMOCTh IIKOJIBHOIO Kypca TIe€OMETpUH 7-9 KIaccoB
COCTOMT B TOM, YTO IPEIAMETOM €€ H3YyYEHHs SBISIOTCS IPOCTPAHCTBEHHBIE
(GOpMbl ¥ KOJMYECTBEHHbIE OTHOIIECHHUS pEaJbHOr0 Mupa. B coBpeMeHHOM
o011ecTBe MaTeMaTUYECKask MOArOTOBKA HEOOX0UMa KaKIOMY YeJIOBEKY, TaK Kak
MaTeMaTrKa MPUCYTCTBYET BO BCeX c(hepax ueIoBEeUECKOU IeATeIbHOCTH.

'eomeTpuss sBHsE€TCA OJHUM U3 OMNOPHBIX IIKOJIBHBIX IPEAMETOB.
['eoMeTpuyeckue 3HaHUST W YMEHUS HEOOXOOUMBI U1 H3YyYEHUS JPYTUX
IIKOJBHBIX TUCIUIUINH ((du3uka, reorpadus, xuMusi, tHGOpMaTUKa U Jp.).

OnHOM M3 OCHOBHBIX ILENEHM HU3Y4YEHUs T'E€OMETPUHM SBIIETCS DPa3BUTHE
MBIIUIEHUS, IPeXAe Bcero GopMupoBaHre adCTpakTHOrO MbIUIeHUs. B mpouecce
U3YYEHUS] TE€OMETPUH (POPMHUPYIOTCA JIOTHUYECKOE U aJTOPUTMUYECKOE MBIILIEHUE,
a TaKKe TaKMe KaueCTBa MBIIUICHMS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTb U
KPUTHUYHOCTb. [l ajanTaluu B COBPEMEHHOM HH(GOPMAIMOHHOM OOIECTBE
BaXHBIM  (hakTOpoM  siBIsieTCs  (OPMUPOBAHME  MATEMaTHUYECKOIO  CTHIIA
MBILUIEHHS, BKJIFOUAIOLIET0 B c€0sl HHAYKIUIO U IETYKINI0, 0000IIeHNE U KOHKpe-
TU3allMI0, AHalIM3 M CHUHTE3, KJIaCCU(PUKAMI0 U  CHCTEMaTU3alMIo,
abCcTparupoBaHKe U aHAJIOTHUIO.

OOyueHue reoMeTpuu Ja€T BO3MOXKHOCTh IIKOJbHHUKAM HAay4UThCS
IUIAHUPOBATH CBOIO JICSITENBHOCTh, KPUTHUYECKH OLEHUWBATh €€, MPUHUMATH
CaMOCTOATENbHBIE PELIECHUS, OTCTAUBATh CBOM B3IJISABI U yOEKICHUS.

B nponecce uzyueHuss reOMETPUU MIKOJIBHUKU y4aTcs U3J1araTb CBOM MbICIU
ACHO W HWCYEpHbIBAIOUIE, NPHOOPETAIOT HABBIKM YETKOTO  BBINOJHEHUS
MaTEMaTUYECKUX 3aluceil, MpH 3TOM MCHOJb30BAHHE MATEMATUYECKOTO S3bIKa
MO3BOJISIET PAa3BUBATh Y YYAUIUXCSI TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.

3HaKOMCTBO C MCTOpUEH DPa3BUTHUS T€OMETPUU KaK HayKud (OpMUPYET y
yUYaluxcs NpeiCTaBIeHHs 0 TEOMETPUH KaK YacTH 00I1eYeI0BEYECKON KyIbTYpBbI.

3HAUNUTEIPHOE BHUMAHUE B M3JI0KEHUU TEOPETHYECKOTO MaTepuayia Kypca
YIAEISETCS €r0 MOTUBALIMM, PACKPBITUIO CYyTH OCHOBHBIX ITOHATHH, UIEH, METOIOB.
OOyueHue MocTpoeHO Ha 6a3ze TEOpUHU Pa3BUBAIOIIETO OOYUYEHHUS, YTO JOCTUTACTCS
OCOOCHHOCTSIMH H3JIOKEHUSI TEOPETHUYECKOTO MaTepuaia M yNpaXHEHUSIMH Ha
CpaBHEHHWE,  aHaJlU3,  BbIJEJCHHE  T[JaBHOTO,  YCTAHOBJIEHHWE  CBS3EH,
KJ1IaccupUKaIrp, J0Ka3aTeabCTBO, 00001IeHrne u cuctematusainuioo. Ocobo
aKLIEHTUPYIOTCSA ~ COJEPXKATEIbHOE  PACKPBITHE MATEMATHMUYECKUX  IOHSTHUH,
TOJIKOBAaHUE CYIIHOCTH MaTEeMaTHYECKHUX METOJIOB M OOJACTH MX MPUMEHEHUS,
JEMOHCTPALIMSI BO3MOKHOCTEN MPUMEHEHHUS TEOPETUUYECKUX 3HAHUMN NJIs1 peleHus
pa3HOOOpa3HBIX  3a7a4y  NOpUKIaAHOrO  Xapakrepa. (Oco3HaHue  001Iero,



CYILIECTBEHHOI'O SIBJISIETCS OCHOBHOM 0a30il NJisl pelieHus: ynpakHeHuil. BaxHo
MPUBOJUTH JETalbHbIE TMOSCHEHUS K PEUICHUIO TUMOBBIX YIPa)XKHEHU. DTUM
PACKpBIBAETCSA CYyTh METOAA, MPEAIAracTCsl aJrOPUTM WM IBPUCTHUYECKAs CXema
pELICHUS YIIPA)KHEHUN ONPEICIIEHHOTO TUIIA.

Iesn kypca:

N3ydenne mMareMaTMKM B OCHOBHOM IIIKOJIC HAIpPaBJIEHO Ha JOCTHKEHUE
CICAYIOIINX IICJICH:

1) B HanpaBJieHUH JJUYHOCTHOTO PA3BUTHUA

* pa3BUTHE JIOTHYECKOTO W KPUTHYCCKOTO MBINIJICHUS, KYJIbTYPhl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY AKCIIEPUMEHTY;

* (¢dopMHpOBaHHE Y VYYAIIUXCA HMHTCIUICKTyaJIbHOW YECTHOCTH U
OOBEKTUBHOCTH, CIIOCOOHOCTH K IIPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTHIIOB,
BBITCKAIOIINX U3 OOBIJICHHOI'O OIBITA;

* BOCHHTAaHHE KA4eCTB JIMYHOCTH, OOECICUMBAIOIIMX COIHUAIBHYIO
MOOHMJIBHOCTD, CIIOCOOHOCTh MPUHUMATH CAMOCTOSTEIIBHBIC PEIICHHUS;

* (GopmHpOBaHHE Ka4yeCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aJanTallid B
COBPEMEHHOM MH(MOPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE WHTEpPECa K MAaTEeMaTHYECKOMY TBOPYECTBY W MaTEMaTHYECKHUX
CIIOCOOHOCTEI;

2) B MeTanpeaIMeTHOM HAINPABJICHUH

* (QopmupoBaHuE NOPEACTABICHUA O  MaTeMaTUKE KaK  4YacTH
0O0lI1leueIOBEYECKOM KYJIbTYphl, O 3HAUYUMOCTH MaTEMAaTHUKU B pPa3BUTHU
IUBUJTU3AIIMHA U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE MPEJCTABICHUN O MaTeMaTHKe Kak (opme OMHCaHUS U METOJE
MO3HAHUA  JCUCTBUTEIBHOCTH, CO3JaHME  YCIOBUM I  TPUOOPETEHUS
IIEPBOHAYAJILHOTO ONBITA MATEMATUYECKOTO MOJIEIIMPOBAHUS;

* (opmupoBaHue OOMMX CHOCOOOB HHTEIJICKTYAIbHOU JESTEIBHOCTH,
XapaKkTEepHbIX U1 MAaTEeMaTHUKU W SBIIOIIMXCS OCHOBOM IO3HABATEJIBHOMU
KyJAbTYpBI, 3HAUMUMOW JUISI Pa3IUYHBIX cdep YETOBEUYECKOW eATeTbHOCTH;

3) B mnpeaMeTHOM HaNpPaBJICHUH

* OBJIQJICHHME MAaTE€MAaTUYECKHUMH 3HAHUSMU U YMEHUSIMU, HEOOXOJIMMBIMU
JUISL IPOIOJIKEHUSI OOYYEeHUS B CTapIIeH IIKOJIE WU UHBIX 00111e00pa3oBaTeIbHbIX
VUPEKJICHUSIX, U3YUEHUS CMEXKHBIX AUCIHUILUIMH, MPUMEHEHUS B IOBCEIHEBHOMU
KU3HU;

* co3manue (pyHIaMEHTa IS MaTeMAaTHYeCKOTO Pa3BUTHS, (OPMUPOBAHUS
MEXaHU3MOB MBIIIJIEHUS, XapaKTEPHBIX JI1 MATEMATUYECKOUN eI TEIbHOCTH.

HpaKTI/IqCCKaH SHAYUMOCTb WHIKOJBHOI'O KypCa MATCMATUKHU 5-9 xnaccoB
COCTOUT B TOM, 4YTO HIpPEAMETOM ee HN3YUYCHUA ABJIAIOTCA HIPOCTPAHCTBCHHLIC
(bOpMBI N KOJMYCCTBCHHLIC OTHOHICHHA PCalbHOI'0 MHpPA. B COBPEMCHHOM MMHPC



MaTeMaTHyecKas IOJArOTOBKAa HeoOXoauMa KaKJOMY 4YEJIOBEKYy, TaK Kak
MaTeMaTHKa MPUCYTCTBYET BO BCEX cpepax ueIOBEUECKOM IEATEIbHOCTH.

Marematuka SIBIIETCA OJIHAM M3 OIOPHBIX IIKOJIBHBIX IPEIMETOB.
MareMaTuyeckue 3HaHUS W YMEHUS HEOOXOOUMBI Ui HM3y4YEHHs aireOpbl U
T€OMETPHUH B CTAPIINX KIJIACCAX, & TAKXKE JUISl U3YUYECHHS] CMEXHBIX JTHCLHUILINH.

OpnHOil W3 OCHOBHBIX LEJIEH HM3YyYECHHs] MATEMaTHKU SIBIISIETCS Pa3BUTHE
MBIIUICHUS, TPEXKIE BCEro POpMHUPOBAHUS aOCTPAKTHOTO MBIIIIJICHHS.

B nponecce nzydyenus matematuku takxke GOpMHUpPYIOTCS U TaKHE KauyecTBa
MBILUIEHUS], KaK CHJIa U THOKOCTh,KOHCTPYKTUBHOCTh U KPUTUYHOCTD.

B npouecce n3ydeHuss MaTeMaTUKM Y4eHHUKH 5-9 KiaccoB ydaTcsi M3Jararb
CBOM MBICIM SICHO M UCYEpIBIBAIOIIE, NPUOOPETAIOT HAaBBIKU UYETKOIO MU
IPaMOTHOT'O BBIIIOJIHEHUSI MAaTEMAaTUYECKUX 3alUCEd, MPU TOM HCIOJIb30BaHUE
MaTEMaTHUUYECKOTO S3bIKA ITO3BOJISIET Pa3BUBATh y YUalllUXCsl TPAMOTHYIO YCTHYIO U
NUCbMEHHYIO PEYb.

3HAaKOMCTBO C HMCTOPHUEH pa3BUTUS MATEMATHKU KaK HAayKH (POPMHUPYET Y
yYallUXCS TPEACTAaBICHHUS O MaTeMaTUKe KakK 4YacTh OOIIeYeIOBEeYeCKOn
KYJBTYPBHI.

3HAUMUTEIbHOE BHUMAHUE B M3JI0’KEHUU TEOPETUUYECKOTO MaTepuana Kypca
YAEAETCS €r0 MOTUBALIMH, PACKPBITUIO CYTH OCHOBHBIX MOHSATUM, UJIE€H, METOOB.
OOyueHue MOCTPOCHO Ha 0a3e TEOPUH Pa3BUBAIOIIETO OOYUECHUS, YTO JOCTUTACTCS
OCOOCHHOCTSIMM HU3JIOKEHUSI TEOPETUUYECKOTO Marepuallia U YINpaKHEHUSAMHU Ha
CPaBHEHHWE,  aHaJINW3,  BBIJCICHUE  [JABHOIO,  YCTAHOBJEHUE  CBS3EH,
Kiaccudukaiumo, ob6oOmeHne u cuctemMaruzanui. Oco00  aKIEeHTUPYETCs
COJIEP>KATEIIBHOE PACKPBITUE MAaTEMATHYECKHX IMOHATHH, TOJKOBAHHUE CYIIHOCTH
MaTEeMaTUYECKUX METOJOB U O00JacTh HX [PUMEHEHMs, JEMOHCTpalus
BO3MOYKHOCTEM IPUMEHEHUs TEOPETUYECKUX 3HAHUM [UIs pElIeHUs 3aaad
MPUKIAAHOTO Xapakrepa, HampuMmep, pelieHHe TEKCTOBBIX 3aJad, JACHEXKHbIE U
MPOLICHTHBIE PACYEThl, YMEHHE IMOJIb30BAThCI KOJUYECTBEHHOW HH(OpMalueH,
MIPEICTABICHHON B pa3IMYHBIX (opMax, yMeHue «4uutaThy» rpaduku. Oco3HaHue
oOLIEero, CyHIIECTBEHHOIO SIBJSIETCS OCHOBHOW 0a30il JIsl pelieHusl yrnpaKHeHUH.
BaxxHO NpHUBOAUTH JE€TalbHbIE MOSCHEHUS K PEHICHUIO0 TUIOBBIX YNPa’KHEHUU.
DOTUM packpbIBaeTcsi CyTh METOJa, MOAXO0Ja, MPEeAJIaraeTcsi ajiropuT™M WU
ABPUCTUYECKAs CXeMa pelIeHUs yIPaKHEHUI ONpPeIeTIEHHOrO THIIA.

C TOYKM 3peHHs BOCIMUTAHUS TBOPYECKOM JIMYHOCTH, OCOOCHHO BaXKHO,
4TOOBI B CTPYKTYPY MBIIIJICHUS Y4alUXCsl, KPOME aJrOPUTMUYECKUX YMEHHH U
HaBBIKOB, KOTOpPbIE C(HOPMYJIMPOBAHbI B CTaHAAPTHBIX MpaBuiax, (Gopmynax u
aJIrOpUTMax JEeUCTBUM, BOIUIM 3BPUCTHYECKHE NPUEMBI Kak OOIIEro, Tak H
KOHKPETHOTO XapakTepa. JTU MPUEMBI, B YaCTHOCTH, (POPMHUPYIOTCS MPHU MOUCKE
pelleHusl 3aa4 BBICHIMX YPOBHEH CIIOKHOCTH. [[1s1 amanTanuu B COBpEMEHHOM
WH()OPMAIMOHHOM OOILIECTBE BaXXHBIM (AKTOPOM  SBIISIETCS  (POPMUPOBAHUE
MaTEMaTUYeCKOro CTUJISL MBIIUICHUS, BKJIIOYaroniee B ce0S MHAYKIUIO U
JNeAYKIUI0, 00001IeHnEe U KOHKPETU3ALNIO, aHAIN3 U CUHTE3, KIACCU(PUKAIUIO U
CUCTEMaTHU3AalIMI0, a0CTPAarupOBaHNUE U aHAJIOTHUIO.



OOyueHne MaTeMaTHKH Ja€T BO3MOXHOCTH IIKOJBHHUKAM HAyYUTHCS
IJJAHUPOBATh CBOIO JICSITEIBHOCTh, KPUTHYECKH OILICHHBATH CBOIO JICSTCIHLHOCTD,
IIPUHAMATh CAMOCTOSTEIbHBIC PEIICHUS, OTCTAaUBATh CBOM B3TJISAJIBI U YOCIKICHHMS.

3HAKOMCTBO C HCTOpPHEH pa3BUTHS MaTeMaTUKH KaK HAyKu (popMHpyeT y
yJammxcs TPEACTaBISHHS O MaTEMaTHKe KaK 4YacTH OOIIeUYeI0BEYSCKOM
KYJbTYPBI.

3HAUNTETFHOE BHUMAHUE B M3JI0KEHWU TEOPETHUYECKOTO MaTepuaa Kypca
yAEISETCS €r0 MOTHUBAIIMH, PACKPBITHIO CYyTH OCHOBHBIX ITOHATHH, UJIeH, METOOB.
OOy4eHne TOCTPOCHO Ha 0a3e TEOPUH PA3BUBAIOIIETO O0YUYECHHS, YTO JOCTUTACTCS
OCOOCHHOCTSIMH H3JI0KEHHUS TCOPETUYCCKOTO MaTepHalia M YIPaKHCHUAMU Ha
CpaBHCHHUE, aHaJu3, BBIJICICHHE  TJIABHOTO,  YCTAHOBJIICHHEC  CBS3CH,
Kiaccudukaiymo, o60o0meHne u cuctemaruzanuio. Oco0o  aKIEeHTUpPYETCs
CoJiepKaTelIbHOE PACKPHITUEC MaTEMAaTHYECKHX IOHSTHH, TOJKOBAHHUE CYITHOCTH
MaTeMaTHYeCKUX METOJIOB M 00JIacTH WX TPUMEHEHHUS, JEMOHCTpaIus
BO3MOYKHOCTEH TIPUMEHEHUS TCOPETUUYCCKUX 3HAHWUN IS pEIIeHHWS 3aaad
MPUKJIATHOTO XapakTepa, HalmpuMmep, PEIICHHE TEKCTOBBIX 3aaad, JACHEKHBIC U
MIPOIICHTHBIE PACUYEThl, YMEHHE II0JIh30BATHCS KOJUYCCTBEHHOW HH(OpMaIneH,
MIPEICTABIICHHON B PasIUYHBIX (opMax, yMeHHE «4uTaThy» Trpaduku. Oco3HaHUE
oOLIEero, CyIIECTBEHHOIO SIBJISIETCS OCHOBHOW 0a30il ISl pemieHusl yrnpaXKHEeHUH.
BaxxHO TpWBOIWTH JCTaNbHBIC TMOSCHEHUS K PEIICHUIO THIIOBBIX YIPaKHECHUH.
DTUM pacKkpbIBaeTcsl CyTh MeETOa, IOAXO0Ja, IIpeaiaraeTcs ajropuT™M WU
ABPUCTUYCCKAs CXeMa pPelIeHUs YIIPaXHEHUH ONpeIeICHHOTO THIIA.

OO0mas xapaKkTepUCTHKA Kypca MaTeMaTHKH B 5-9 Kjaccax

Conepsxanue mMaTeMaTH4ecKoro oOpazoBaHus B 5-9 kjaccax mpeacTaBieHO
B BHJIE CJIEAYIOLIUX COJEPKATENbHBIX pa3lienoB: «Apugmemukxay», «Hucnosvie u
OyxkeenHble sviparxcenusn. Ypaseuenuny, «I eomempuueckue guzypovt. Hzmepenue
2eomMempuieckKux Geauduny, «IjlemMeHmsl CMAmMUCMUKU, 8ePOAMHOCMU.
Komounamopnsie 3adauu», «Mamemamuxka 6 ucmopuieckom pazeumuuy,
«Anzeopa», «Hucnosvie muoxncecmea», « Oynkyuu», «Inemenmost RPUKIAOHOU
Mamemamuruy, «Anzedpa 6 ucmopuueckom pazeumuuy

Conepxanue pasnena «Apugpmemukay ciyxut 0a30i Uisl JalIbHEHIIETO
U3YYCHUS YYalIUMHUCS MaTEMaTUKH U CMEXHBIX JUCIUIUIMH, CIIOCOOCTBYET
Pa3BUTHUIO  BBIYHUCIUTEIBHOW  KYJBTYpBI U JIOTUYECKOTO  MBIILJICHUS,
GbopMHUpPOBaHUIO YMEHHMS TOJB30BAThCS AITOPUTMAMH, a TaKXe MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TIOBCEAHEBHOUN >Xu3HU. Pa3Butne
MOHATUSL O YHUCJE CBSI3aHO C M3YYEHUEM PAlMOHAIBHBIX YHCEN: HATypalbHBIX
yucena, OOBIKHOBEHHBIX W JICCATHYHBIX  ApOOEH, TMOJIOKHUTEIBHBIX U
OTPULIATEIHHBIX YUCETT.

Conepxxanue paznena «Hucnoevie u dykeennwvie gviparcenus. YpasHeHusn»
dbopMupyeT 3HaHUS O MaTeMaTH4eCKOM s3bike. CyIIeCTBEHHAs pPOJb MPU STOM
OTBOJMUTCS OBJAJEHUIO (OpPMaJbHBIM anmnapaTtoM OYKBEHHOTO HCYHUCIICHUSI.
WN3yyenue  marepuana  cHocoOCTBYeT — (OPMHUPOBAHMIO Yy  yYalllUXCSH
MaTeMaTHYECKOro afnmnapara peieHus 3a/1ad ¢ MOMOIIbI0 YPaBHEHUH.



Conepxanue pasnena «l eomempuueckue  ¢huzypol. H3zmepenusn
2eomempuueckux eéeauuun» QOPMHUPYET y ydalIUXCA MOHATUS T€OMETPUUYECKUX
¢buryp Ha TJIOCKOCTH U B MPOCTPAHCTBE, 3aKJaJbIBAET OCHOBBI (HOPMUPOBAHUS
FEOMETPUYECKON  «peurm», Pa3BHUBAET IPOCTPAHCTBEHHOE BOOOpaK€HUE U
JIOTUYECKOE MBIIIJICHUE.

Conepxxanue paszznena «JnemeHmuvl CMAMUCMUKU, 6EPOAMHOCHU.
Komounamopnwvie 3a0auu» -  0053aT€NbHBIA ~ KOMIIOHEHT  IIKOJIBHOTO
oOpa3oBaHus, YCUIMBAIOIIUNA €ro MPUKIaTHOE M MPAKTUYECKOE 3HAYeHUEe. ITOT
Matepuan HeoOXOoauM, TpexJe Bcero, ainsi GOpPMHUPOBAHUA Yy y4alUXCs
GyHKUHMOHATBHOM  T'PAaMOTHOCTH, YMEHHS BOCIPUHUMATh M KPUTHUYECKH
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBI XAPAaKTE€P MHOTUX pEANBbHBIX 3aBUCUMOCTEH, NPOU3BOIUTH
NPOCTEUIINE BEPOSATHOCTHBIE pacu€Thl. V3ydyeHne OCHOB KOMOWHATOPUKHU
MO3BOJIUT YYalleMycs OCYIIECTBIATh PACCMOTPEHHE CIIy4aeB, IepedOp BApUAHTOB,
B TOM YHCJIE€ B TPOCTEUIINX MPUKIAIHBIX 3a/1a4ax.

Paznen «Mamemamuxa ¢ ucmopuueckom pazeumuuy TpPEeIHAZHAYEH IS
dbopMupoBaHUsT TPEACTABICHUM O MaTEeMaTHUKE KaK YacTH YeJOBEYECKOU
KyJbTYpBl, JJi1 OOLIEro pa3BUTUS IIKOJbHUKOB, ISl CO3JaHUSl KYJbTYpHO-
UCTOpUYECKON cpeipl oOydeHus. Ha Hero He BbIIENSETCS CIEHUATBHBIX YPOKOB,
YCBOEHUE €ro HE KOHTPOJIMPYETCS, HO COAECP)KAHME 3TOr0 pasjesia OpraHuYHO
IPUCYTCTBYET B YYEOHOM IIpoLiecCe KaK CBOETO poja T'yMaHUTApHBIM (OH mpu
paccCMOTpeHMH MpPOOJEMATUKH OCHOBHOI'O  COJAEP)KAHUS  MaTeMaTH4EeCKOIro
oOpa3oBaHUs.

Conepxxanue paznena «Anzedpa» cnocoOCTBYeT (DOPMUPOBAHUIO Y
yYaluXcsi MaTEMaTUYECKOr0 ammapara JJig pelieHusl 3aa4 U3 Pa3HbIX Pa3/ielioB
MaTEeMaTHUKH, CMEXHBIX MPEIMETOB, OKPYXAIolleld peanbHOCTU. SI3BIK anreopsl
NOJYEPKUBAET  3HAYEHUWE  MATEMaTUKUM  KaK  si3bIKka  JJI8  MOCTPOEHUs
MAaTEMATUYECKUX MOJICJIEN TMPOLECCOB W SABJICHUM peallbHOro mupa. B 3amaum
U3ydeHus: anreOpbl BXOJAT TAKKE pa3BUTHE aAITOPUTMHUYECKOTO MBIILUICHUS,
HEO0OXOAMMOro, B YacCTHOCTH, JJII OCBOCHMSI Kypca WH(OpPMATUKH, OBJIAJICHUE
HaBBIKAMM JEAYKTHBHBIX paccyxaeHuil. lIpeoOpazoBaHue CHMBOJIBHBIX (DOpM
BHOCUT crHeuuM(uueckuil BKJIAJ B pPa3BUTHE BOOOPAXKEHMS YyYalIUXCs, WX
CIIOCOOHOCTEW K MaTeMaTUYeCKOMY TBOPYECTBY. B OCHOBHOW IIKOJIe MaTepuai
IPYIIHAPYETCS BOKPYT PALMOHAIBHBIX BBIPAKEHHM, a BOIPOCHI, CBS3aHHBIE C
UPPALMOHATBHBIMU  BBIPAKEHUSAMH, C TPUTOHOMETPHUUECKUMU (YHKIMSIMU U
npeo0pa3oBaHUAMH, BXOAST B COJEp)KaHME Kypca MAaTeMaTHKH Ha CcTapiiei
CTYNEHHU O0yUYEHUS B ILIKOJIE.

Paznen» Hucnoevie mnoscecmeay HalelleH Ha MATEMAaTUYECKOE Pa3BUTHE
ydamuxcsi, GopMupoBaHue y HUX TOYHO, CKATO U SICHO M3JIaraTh MBICIH B YCTHOU
Y IMCbMEHHOM PEYH.

Conepxanue paznena « @yuKyuu» HaALEIECHO HA MOJYyYEHUE IIKOJIbHUKAMU
KOHKPETHBIX 3HaHUI O (YHKIMH KaK BaKHEHIIeW MaTeMaTWYecKOM MOJENTH st
ONMMCAHUSI M HCCIEJAOBAHMS PA3HOOOpa3HBIX MpoueccoB. M3ydeHwe 3TOro
MaTepuana ClIoCOOCTBYET Pa3BUTHIO Y Yy4YalUXCSl YMEHHUS HCIOJIb30BaTh
pa3iinyHble S3bIKM MAaTEMATUKH (CJIOBECHBIM, CUMBOJMYECKHH, Tpaduueckuil),



BHOCHUT BKJIaJl B (OpPMUpOBAHUE NPEJICTABICHUNA O POJIM MaTeMaTUKU B Pa3BUTUHU
IIUBUJIN3AINH U KYJIbTYPHI.

Conepxxanue pasznena «nemMeHmovl  NPUKIAOHOU — MAMEMAMUKU)
PacKpbBIBAIOT MPUKIIAJAHOE U MPAKTUUIECKOE 3HAUCHUSI MAaTEMaTHKH B COBPEMEHHOM
mupe. Matepuan crnocoOCTByeT (QOPMUPOBAHUIO YMEHHUS NPEACTaBIATh U
aHATM3UPOBATh HHPOPMAIIHIO.

Pasnen «Anzebpa 6 ucmopuueckom pazeumuu» TpPEAHAZHAYACTCS IS
dbopmupoBaHus NMpeACTaBICHU 0 MateMaThke Kak 4acTH YeJIOBEUECKOUKYIbTYPHI,
JUIsl OOLIEro Pa3BUTHS HIKOJIBHUKOB, CO3JJaHUSI KYJIbTYPHO- UCTOPUUYECKOU Cpeibl
oOyJeHus.

Lens conepxanusi paznena «leomempusay — pa3BuUTh y yyaluxcs
IPOCTPAHCTBEHHOE  BOOOPAKEHHE U JIOTUYECKOE  MBIIUICHHUE  MyTeM
CUCTEMATHUYECKOTO U3YYEHUS] CBOMCTB F€OMETPUUYECKUX (DUTYp Ha TMJIOCKOCTH U B
OPOCTPAaHCTBE W  TNPUMEHEHHs] OTHX CBOWCTB TMpPH  PEIICHWH 33734
BBIUHCIUTENFHOTO U KOHCTPYKTUBHOTO XapakTepa. CyiiecTBeHHas! pojib MPH 3TOM
OTBOAMTCS PAa3BUTHIO TeoMeTpuueckoil uHTynnuu. CodeTaHue HArIsIAHOCTH CO
CTPOTOCTBIO  SIBISIETCS ~ HEOTHEMJIEMON YacThl0 TEOMETPUYECKUX 3HAHUH.
Marepuan, otHocsmuiics K Onokam «Koopaunatel» u  «BekTopb», B
3HAYUTENIbHOM CTENEHN HeceT B ce0e MEXIPEeIMETHBIC 3HAHUS, KOTOPbIE HAXOIAT
NPUMEHEHHE KaK B Pa3jIMYHbIX MAaTEeMAaTUYECKUX AUCHUIIIMHAX, TAK U B CMEKHBIX
npeaMeTax.

Copepxxanue Kypca reoMeTpun B 7-9 Kiaccax MNpEACTaBIEHO B BHJE
CIIENYIOIIUX  COJIEpXKATENbHBIX  pa3fenoB:  «l eomempuueckue  uzypory,
«M3mepenue 2eomempuueckux eeauuun», «Koopounamwvry, «Bexkmopoiry,
«l'eomempusn 6 ucmopuueckom pazeumuuy.

Conepxxanue pasnena «l'eomempuueckue ¢puzypwry CiayxuT 0azol s
JaNbHEUIIET0 W3YYeHHs YydJalluMuci reomeTpuu. M3ydyenuwe wmarepuana
croco0CTBYEeT (OPMHUPOBAHUIO y YYAUIUXCS 3HAHMM O reoMEeTpUYecKoil (urype
KaK BaXHEUIIEH MAaTEMATUYECKON MOAEIM ISl OMMCAHUS PeallbHOro Mupa. [ naB-
Has LEeJb JAHHOTO pa3fieia — Pa3BUTh Y yYalllUXCS BOOOPAKEHHE W JIOTHUECKOE
MBIIUJICHHE MyTEM CHCTEMATHUYECKOTO U3YUEHHUs CBOMCTB r€OMETPUUECKUX (HUTYD
¥ IPUMEHEHUS ITUX CBOMCTB MPH PEIICHUH 33]1a4 BHIUMCIUTEILHOTO M KOHCTPYK-
TUBHOTO XapakTtepa. CyliecTBeHHass pOJb MPH 3TOM OTBOAMTCS PA3BUTHIO
reoMeTpuyeckoil uHTyuuu. CodyeraHue HarjlsgigHOCTH ¢ (OPMaTbHO-IOTMUECKUM
MOJIXOJIOM SBJIIETCS HEOTHEMJIEMOM YaCThIO FEOMETPUUECKUX 3HAHUM.

Conepxxanne  pasuena  «M3mepenue  ceomempuyeckux — 6eUYUUH))
paciupsieT 1 yriayOsseT NpeCTaBlIeHUs yqaluxcs 00 U3MEpEeHUsIX JUIMH, YTJIOB U
wiomaaet ¢Guryp, crnocoOCTByeT (OPMHUPOBAHUIO TIPAKTUYECKUX HABBIKOB,
HEOOXOJMMBIX KaK MPH PEUICHUH FeOMETPUYECKHX 3a]ad, TaK U B MOBCEIHEBHOMN
KU3HU.

Conepxanue pazgenoB «Koopounamur», «Bekmopwvly pacuipsier u
yIIyOsIsieT MPEeACTaBICHUs YYalluXCsl O METOJE KOOpIMHAT, pa3BHUBACT yMEHHE
NPUMEHATh ajireOpandecKuil ammapaT TMpU PEIICHUH TeOMETPUYECKUX 3ajad, a
TaKKe 3a71a4 CMEKHBIX TUCITUTUINH.

Paznen «l'eomempusa 6 ucmopuueckom pazeumuuy, Coaep>kaHnue KOTOporo



(¢parMeHTapHO BHEIPEHO B M3JI0KEHHWE HOBOI'O MaTepHaja KakK CBEJeHHS 00
aBTOpax M3y4yaeMbIX (PAKTOB M TEOPEM, UCTOPUU UX OTKPBITHS, MPEIHA3HAUEH JIJIS
dbopMUpOBaHUS MPEACTABICHUN O TEOMETPUHU KaK YaCTH YeJIOBEUECKOM KYJIbTYpHI,
JUIsE OOIIEro pa3BUTHS IIKOJIBHHUKOB, JUIA CO3JAHHS KYJIbTYPHO-HCTOPUYECKOM
cpelbl OOy4EeHHs.

MecTo Kypca MaTeMATHKH B Y4eOHOM ILIaHE
*
bazucHslif yueOHbI# (0Opa3oBaTeIbHBIN) TJIaH HA U3yUYCHHE MaTEeMaTHKU BS-
Okaccax OCHOBHOM IIKOJIbI OTBOJUT S5 Y4EOHBIX YacOB B HEACNIO B TEUYCHHE
KaXI0T0 Toja ooydenus, Bcero 170 gacoB. (5-9 kmaccel — 5 4acoB B HeENEIIO,
Bcero 850 yacoB). YueOHOE BpeMsi MOXKET ObITh YBEIUYEHO /10 6 4acOB B HEJEIIO
3a cu€T BapuaTUBHOU yacTtu ba3ucHoro miaHa.

TpedoBanus k pe3yjabTaTaM 00y4eHHsI 1 OCBOCHHUIO COIEPKAHUSA Kypca

N3yyenne wmaremMaTMKd B OCHOBHOWM IIKOJE JA€T BO3MOXKHOCTH
00y4YaromumMcst JOCTUYb CICAYIOIINX Pe3yJbTaTOB Pa3BUTHSL:

B JIMYHOCTHOM HANIPABJICHUM:

1) yMeHHE SICHO, TOYHO, TPAMOTHO H3JaraTb CBOM MBICIM B YCTHOW U
NMCbMEHHOM peYd, IOHUMAaTh CMBICI IIOCTaBJICHHOW 3aJa4y, BBICTPAUBATh
apryMEeHTaIuI0, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,

2) KpUTUYHOCTh ~ MBIIUICHUS,  YMEHHE  paclo3HaBaTh  JIOTHYECKH
HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (PaKTa;

3) mpeacTaBICHUE O MAaTEeMAaTUYECKOW HayKe Kak cdepe 4YeI0BEHeCKOu
NEeSATENIbHOCTH, 00 »JTamax €€ pas3BUTHs, O €€ 3HAUYUMOCTU Uil pa3BUTHUSA
IMBWIN3ALINH;

4) KpeaTUBHOCTh MBIILICHHS, HHUIIHATHBA, HAXOIYMBOCTh, AKTUBHOCTD MPH
pELIeHUN MaTeMaTHYEeCKUX 3a/1a4;

5) yMeHHEe  KOHTpPOJMPOBATH  MpOIECC W pe3ysibTaT  y4eOHOM
MaTEeMaTUYECKONIEATENbHOCTH;

6) CIOCOOHOCTh K SMOIMOHATBLHOMY  BOCHPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3aJ1a4, PEIICHUMN, PACCYKICHUII;

7)BOCIIMTAaHHE POCCHIMCKON TPaKAAHCKON HIESHTHYHOCTH: TAaTPUOTH3MA,
yBaxkeHuss Kk OTedyecTBy, OCO3HAHMUS BKJIaJa OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
MHPOBOU HAYKH;

8)OTBETCTBEHHOEC OTHOIICHUE K YYCHHUIO, TOTOBHOCTh M CHOCOOHOCTb
oOyJaromuxcss K CaMOpa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE MOTHBAIMMU K
00y4YEHUIO U TIO3HAHHUIO;

9)oco3HaHHBIM BBIOOP M IMOCTPOCHHE AATbHEHINCH WHIMBHIYaTbHOM
TpaekTopuu O0Opa3oBaHUs Ha 0a3e OPHEHTHUPOBKH B Mupe npodeccuii u
npo(EeCcCUOHANBHBIX MTPEANOYTEeHU ¢ Y4YETOM YCTOMYMBBIX IO3HABATEIbHBIX
MHTEPECOB, a TAKKE HA OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO OTHOIIECHUS K TPY-
1y, Pa3BUTHE OIbITA YYaCTHs B COLIMAIIBHO 3HAYUMOM TPY/E;



10)ymeHHe KOHTPOJMPOBATH TPOLECC ©  pe3yiabTaT y4eOHOW U
MaTeMaTUYECKOU JIEATEIbHOCTH;

11)KpUTHIHOCTH MBINUICHUS, MHUIIMATABA, HAaXOAYNBOCTh, AKTHUBHOCTD TIPH
pelIEHNH TeOMETPUYECKUX 3a/1ay;

B MeTanpeIMeTHOM HANPABJICHUH:

1) nepBOHaAYaJIbHBIC MPEACTABIICHUSA 00 UACIX M O METO/IaX MaTEMAaTHKH KaK
00 YHUBEPCAIBHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJCTBE MOACIUPOBAHUS SIBICHUM
UIIPOLIECCOB;

2) yMCHHE BHJIETh MATEMAaTHYECKYIO 3a/Jadyy B KOHTEKCTE MPOOJIEMHOM
CUTyalluy B IPYTUX JUCLHUILINHAX, B OKPYXKAIOIIEH )KU3HU;

3) yMeHHE  HAaXOOUTh B  PA3JIMYHBIX  HCTOYHHMKAX  HMH(OPMAIIHIO,
HEOOXOMMYIO JUIsl PEUIEHUS MaTeMaTH4YeCKUX MPOOJieM, U MPE-CTaBIsATh €€ B
MOHATHOM (hopMe; MPUHHUMATH PEIICHHE B YCIOBUSIX HEMOJTHOW M H30BITOYHOM,
TOYHOM U BEPOSITHOCTHON MH(POPMALIHH;

4) yMeHHE TOHUMaTh M  HCIOJB30BaTh MAaTEMAaTHYCCKHUE CPEICTBA
HarIsiAHOCTH (Tpaduku, TuarpaMMbl, TaOIHUIBI, CXEMbl U JIp.) JJISI WILTIOCTpAIuH,
WHTEpIIpETaluy, apryMEHTallUH;

5) yMeHHe BBIIBUTATh THIIOTE3bI IPH PEIICHUN YUIeOHBIX 3a/1a4 U IIOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

6) yMcHHE  NPUMEHATh  HMHIYKTHBHBIE H  JCAYKTUBHBIC  CIOCOOBI
pacCcyXIeHU, BUAECTh PA3JIUYHbIE CTPATETUH PELLICHUS 3a]1a4;

7) MOHMMAaHUE CYIIHOCTH AJTOPUTMHUCCKUX NPEANUCAHUN W YMCHHE
JIECTBOBATh B COOTBETCTBUH C MPEJIOKEHHBIM aITOPUTMOM;

8) yMeHHE CcaMOCTOSATENIBHO CTaBUTh IIEJIM, BBHIOMpPaTh W CO3/aBaTh
aJTOPUTMBI JJIsI pEIIeHUs] Y4eOHbIX MaTEMaTUUECKUX TIPOOIeM;

9) ymeHue TIJIaHUPOBATh U OCYLIECTBIISITh JIESITEIHLHOCTh, HAMPABJICHHYIO Ha
peleHne 3a1a4 UCCIIEI0BATENBCKOIO XapaKkTepa,

10)ymeHHEe caMOCTOSTSIIBHO OMPECNIATh eI CBOCT0 O0yUYCHHs, CTABUTh M
dbopmynupoBath 1151 ce0si HOBBIE 3a7ja4 B yu€0e, pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOEH MO3HABATEIBLHOMN AEATEIBHOCTH,

11)ymMeHHE COOTHOCHTH CBOM JACHCTBHS C IUIAHUPYEMBIMH pPE3yJbTaTaMH,
OCYLIECTBIIITh KOHTPOJIb CBOEW JIESTEIBHOCTH B IPOLECCE JOCTHMKECHUS
pe3ynbTarta, OnpeaesaTh CocOObl IEUCTBUM B paMKax MPEAJIOKEHHBIX YCIOBHUM U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICUCTBHS B COOTBETCTBUU C U3MEHSIOIICHUCS
CUTYyallUEH;

12)ymeHne OMpeneNaTh MOHATHS, CO3[aBaTh OOOOINEHUS, yCTaHABIMBATH
aHAJIOTUH, KJIACCU(UIIUPOBATh, CAMOCTOSITEIIBHO BBIOMPATh OCHOBAHHS U
KpUTEPUHU JIJIs1 KiTacCU(UKAIIUH;

13)ycTaHaBimBaTh MIPUYUHHO-CJICICTBEHHbIC CBSI3U, MPOBOJIUTH
JI0OKa3aTeIbHOE PACCYXKJICHHE, YMO3aKII0ouUeHHe (MHIYKTUBHOE, JIEAYKTUBHOE U TIO
aHAJIOTUM) U JIeTIaTh BHIBO/IBI;

14)ymeHne WUTFOCTPUPOBATh HW3YYCHHBIC TOHSATUS M CBOMCTBa (uryp,
OMPOBEPraTh HEBEPHBIC YTBEPKICHHUS;



15)koMIIeTeHTHOCT, B 00JacTH  HMCIOJB30BaHUSA  HH(POPMAIHOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTUI;

16)nepBoHaYANBHBIC TPEACTABICHUS 00 UACSIX U O METOJaX T€OMETPHH KaK
00 yHHMBEpCAIbHOM SI3bIKE HAYKU U TEXHHUKH, O CPEICTBE MOJACTUPOBAHUS SABICHUIN
U TIPOIIECCOB;

17)ymeHne BUACTH TCOMETPUYECKYIO 3aqady B KOHTEKCTE MPOOIEMHON
CUTYaIluH B IPYTUX JUCIHUIUINHAX, B OKPYKAIOIICH KU3HU;

18)ymMeHHe HAaxXOAWTh B *pa3iUYHBIX  HCTOYHUKAX  HH(POPMAIHIO,
HEOOXOUMYIO JUISI PEIICHUS MATeMaTUYeCKUX MPOoOJIeM, W TMPEACTaBIsATh ¢ B
MOHATHOHN (opMe, MPUHUMATh PEIICHNE B YCIOBHIX HEMOIHOW WM M30BITOYHOMH,
TOYHOW MJTM BEPOSTHOCTHOM MH(OpMAIIHNH;

19)ymeHne TOHMMaTh ¥  HCIOJB30BaTh MAaTEMATHYCCKHE CpEICTBA
HATTSAAHOCTH  (YepTeXH, TaONWIbBl, CXeMbl H JAp.) I WUIFOCTPAInH,
WMHTEPIIPEeTaLNU, apTyMEHTAIIH;

20)yMeHHE BBIIBUTaTh THUIIOTE3bl MPH PEHICHUW 33aJa4d W IOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

B NIPeJIMETHOM HATIPABJICHUMN:

1) oBnaneHune 0a30BBIM MOHATUMHBIM ammapaToM MO OCHOBHBIM pa3zjeiaM
COJICpKaHMs; TMpEACTaBiIeHHEe OO0 OCHOBHBIX H3yYaeMbIX NOHSATUAX (YHCIIO,
reoMmetrpuyeckas (Gurypa, ypaBHeHHE, (YHKIIMS, BEPOSTHOCTb) KaK Ba)KHEHIIIHMX
MaTeMaTUYECKUX MOJENSAX, MO3BOJSIIOIIMX OINKUCHIBaTh M H3y4YaTh pealibHbIC
MPOIIECCHI U SIBJICHUS;

2) ymenue paboTaTh C MATEeMaTHYECKUM TEKCTOM (aHAIM3UPOBATh,
U3BJICKaTh HEOOXOIMMYI0 WH(MOPMAIUIO), TOYHO W TPaAMOTHO BBIpAXKaTh CBOU
MBICIK B YCTHOM M IIUCBMEHHOM pE€Yd C MPUMEHEHUEM MaTeMaTHU4YECKOU
TEPMUHOJIOTUM U CHUMBOJIMKH, HCMOJb30BaTh PAa3JUYHBbIC S3bIKM MaTEMaTHUKH,
NPOBOAUTL  KJacCUUKAIMU, JIOTMYECKUE OOOCHOBaHMsS, JIOKA3aTeJbCTBA
MaTeMaTUYECKUX YTBEPKICHUI;

3) pa3BuTHE TPEACTABICHHM O YHUCIE U YHCIOBBIX CHCTEMax OT
HAaTypaJbHBIX 1O JEWCTBUTEIBHBIX 4YHCEN; OBJAJCHUE HAaBbIKAMU YCTHBIX,
MUCbMEHHBIX, THCTPYMEHTAIbHBIX BHIUYMCIICHU;

4) oBIaJEHUE CHUMBOJIBHBIM SI3BIKOM ajreOpbl, MpUeMaMu BBIMOJHEHUS
TOXXJIECTBEHHBIX  MPEoOpa30BaHUl  pAllMOHAIBHBIX  BBIPAKECHHM, pelIeHUs
YpaBHEHHI, CHCTEM YpPAaBHEHUW, HEPABEHCTB M CHUCTEM HEPABEHCTB;, YMEHHUE
UCIIOJIb30BaTh UJCK0 KOOPAMHAT Ha IJIOCKOCTU JJIsi MHTEPIPETAlUN YPaBHEHUH,
HEPaBEHCTB, CHUCTEM; yMEHUE NPUMEHSITh anredpandeckue Mpeodpa3oBaHus,
anmnapaTr ypaBHEHUW U HEPABEHCTB [IJISl PEIICHUS 3a]ay U3 Pa3IUYHBIX Pa3/eioB
Kypca,

5) oBnageHue cUCTEeMON (YHKIIMOHAIBHBIX MOHITHH, (YHKIIMOHAIHHBIM
S3bIKOM M CHUMBOJIMKOM; yMEHHE HCIO0JIb30BaTh (YHKIIMOHATBHO-TpaQUUYECKUE
MPECTaBICHUS IS OTUCAHUS U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

6) OBIaJeHHE OCHOBHBIMH CIIOCOOAMU TMPEJCTABJICHUS U aHajau3a
CTaTUCTUYECKUX  JIaHHBIX; HaJW4YUEe TMPEACTABICHUNA O  CTAaTUCTHUYECKUX



3aKOHOMEPHOCTSIX B pEaJbHOM MHUPE U O PA3IMYHBIX CIOCO0aX MX HU3y4YEHHUS, O
BEPOSTHOCTHBIX MOJECIISIX;

7) OBIaJ€HHE T€OMETPHUUYECKUM S3bIKOM, YMEHHUE HCIIOJIb30BaTh €ro s
ONMMCAHMS TPEIMETOB OKPYKAIOIIEro MHUpPA; pPa3BUTUE NPOCTPAHCTBEHHBIX
OpEICTaBICHUA W  W300pa3UTEIbHBIX  YMEHHUH, MNPUOOPETEHHE HABBIKOB
r€OMETPUYECKHUX ITOCTPOCHUM;

8) ycBOEHHE CHCTEMaTHUYECKUX 3HAHUN O TIOCKUX (PUTypax U UX CBOWCTBAX,
a Tak)K€ Ha HaIJSIIHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TENAX,
yMEHUE TPUMEHSITh CHCTEMAaTHYECKHWE 3HAHUA O HUX IS peIIeHUus
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4;

9) yMeHue u3MEpATh JJIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HMCIOJIb30BaTh
bopMyIbl IS HAXOXKACHUS TIEPUMETPOB, TUIOHIAJeH U 00HEMOB Ire€OMETPUIECKUX
uryp;

10) ymeHue npuUMEHSATh W3YUYCHHbIC TOHATHUSA, PE3YJIbTaThl, METOIbI s
pelIeHus 3a/1ad MPAaKTHUYECKOro0 XapakTepa M 3aJad U3 CMEXKHBIX JUCUUIUIMH C
MCITOJIb30BAaHUEM IIPH HEOOXOAMMOCTH CIPABOYHBIX MATEPHATIOB, KaJbKYJSATOpA,
KOMITBIOTEPA;

11)oco3HaHue 3HAYCHUSI TEOMETPHH IS IOBCEAHEBHOM KU3HU YEIIOBEKA,;

12)npencrapneHue 0 reOMeTpUU Kak chepe MaTeMaTHIECKON JesITeTbHOCTH,
00 sTamnax e€ pa3BuUTHUs, O €€ 3HAUUMOCTH JIJIs1 PA3BUTHUS LIUBUIIU3AIUY;

13)pa3BuTHe yMeHUil pabOTaTh C Yy4EOHBIM MATEMATHYCCKHM TEKCTOM
(aHaIM3MpOBATh, U3BIEKATh HEOOXOAMMYIO WH(OpPMAIMIO), TOYHO M TPAMOTHO
BBIpaXaTh CBOM MBbICIA C MPUMEHEHUEM MAaTEMaTHUYECKON TEPMUHOJIOTUU U
CUMBOJIMKH, IPOBOJUTH KJIacCU(UKAINH, TIOTUYECKHE 00OCHOBAHMUS;

14)Bnanenue 0a30BBIM MOHATUHHBIM alapaToM IO OCHOBHBIM pa3jeiiaM
COJIEp KaHUS;

15)cucremartnueckue 3HaHus O (PUTYpax ¥ UX CBOMCTBAX;

16)rpakTHYECKH 3HAYMMBIC TEOMETPUYCCKHE YMEHHUS M HaBBIKH, YMCHHC
OPUMEHATh MX K PEUICHUI0 T€OMETPUYECKMX M HEreoOMEeTpUYecKuX 3ajad, a
UMEHHO:

. U300pakaTh PUIypbl HA TUIOCKOCTH;

. UCIIOJIb30BaTh TE€OMETPUYECKUU S3bIK [UJISl ONHMCAHMS TMPEIMETOB
OKPYXAaIOILEro MUpPa;

. U3MEPATH JIJIMHBI OTPE3KOB, BEIWYUHBI YIJIOB, BBIUUCIATH IJIOIIAIN
uryp;

. pacro3HaBaTh U M300pa)kaTh paBHbIC, CUMMETPUYHBIE U TOJ0OHbBIE
burypr;

. BBIMOJHATh TMOCTPOEHUSI TEOMETPUYECKUX (QUryp ¢ TOMOUIBIO
LHUPKYJIS U TUHEUKH;

. YUTaTh W HUCIOJB30BaTh HMH(POPMAILIMIO, TMPEICTABICHHYIO Ha
YyepTexkax, CXxeMax;

. MPOBOJUTH MPAKTUYECKUE PACUETHI.



Ilnanupyembie pe3yabTaThbl 00y4YeHUsI
MaTeMaTuku B 5-9 kiaccax

Apudpmernka *

[To okoHUaHUU W3YUYEHUS Kypca YUalluiics HayuYnuTCs:

o OCOOEHHOCTH JIECATUYHON CUCTEMbI CUMCIICHHUS;

o WCIIONB30BaTh TOHSTHS, CBSI3AHHBIE C JEIUMOCTBIO HATypalbHBIX
YHUCen,

o BBIpAKaTh YHUCJIa B JKBUBAJICHTHBIX (opMax, BbeIOMpass HaumOoJiee
MOAXOJAIILYIO B 3aBUCUMOCTH OT KOHKPETHOUM CUTYyaIuu;

o CPaBHMBAThH U YIOPSAOUYMBATH PALlMOHAIBHBIE YHCIIA,;

o BBINIOJHATh BBIYUCJICHUS C palMOHAIbHBIMU YHCJIaMH, COYeTas
YCTHBIE U TUCbMEHHBIE TPUEMBI BEIYUCICHUHN, TPUMEHEHUE KATbKYJISATOPA;

o UCIIOJIb30BaTh MOHSTHUS u YMEHHS, CBSI3aHHbIC c

MPONOPIMOHAIBHOCTHIO BEJIMYMH, MTPOILIEHTAMHU, B X0JI€ PEIICHUSI MATEMAaTUHIECKUX
3a7a4 W 3aJa4 U3 CMEKHBIX MPEAMETOB, BBITIOJHITh HECIOXKHBIE MPAKTUUECKUE
pacy€eThl;

o aHanu3upoBaTh rpadUKud  3aBUCUMOCTEH MEXIYy BEJIMYMHAMU
(paccrosiHue, Bpemsi; TeMiiepaTypa u T.I1.).

Yuawuucs nonyuum 603modcHocms.

o NO3HAKOMUMbCA € NO3UYUOHHLIMU — CUCHEMAMU  CUUCTEHUSl C
ocHosanuaMu, omaudnsimu om 10;

o yemyoums U pazsumes NPeoOCMAsIeHUs 0 HAMYPAIbHbIX YUCIAX U
CBOLLCMBAX 0eUMOCTU,

o HAYYUmMsCsl UCNONIb308AMb npuémot, PpayuoHanusupyrouue
BbIUUCTCHUS, NPUOOPEeCMU HABLIK KOHMPOJIUPOBAMb  BbIYUCIEHUs, BblOUpPas
nOOX00AWUL O CUMyayuu cnocoo.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA. Y PABHEHUS
ITo oxOHYaHNH U3yYEHUS KypCa yUaIUICs HAYYUTCS:

o BBITIOJTHSATH OTIEPAIiH C YUCTOBBIMH BBIPAKCHUSIMU;

o BBITIOJIHATh TMPeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHUHN (PacKphITHE
CKOOOK, MMPUBEICHNUE MOAO0HBIX CIaraeMbIX);

o pemaTrh JUHEWHBIE ypaBHEHUS, peliaTh TEKCTOBBIC —3aja4d

aNre0pandecKuM METOJIOM.

Vuawutics nonyuum 603moicHOCmb !

o pazeums  npeocmasieHus O OVKBEHHbIX  GbIPANCEHUAX U  UX
npeoopazo8aHusx,;



o ognademv  CHEYUANbHLIMU — NPUEMAMU  peuleHus  YPaeHeHul,
NPUMEHAMb annapam YpPaeHeHUull Ons peuleHus Kak MmeKCmosvlx maxk U
NPAKMU4ecKux 3a0ay.

I'eomerpuueckue purypsol. =
HN3mepenune reoMeTpu4eCKUX BeJTUYHH
I1Io oxOHYaHNK U3yYEHUS KypCa yqallUuCcs HAyYUTCs:

° pacro3HaBaTh Ha 4yepTekax, PUCYHKaX, MOJACISAX U B OKPYKalolleM
MHUpE TIJIOCKUE U MPOCTPAHCTBEHHBIE TEOMETPUUECKUE (PUTYPBI 1 UX IJIEMEHTBHI;

° CTPOUTH YTJIbl, ONPEALIATh UX TPATYCHYIO MEPY;

° pacmo3HaBaTh W H300pakaTh pPa3BEPTKH KyOa, MPSMOYTOJBHOTO
napasuiesienunea, NpaBUIbHON MUPaMUJIbI, ITUIMHAPA U KOHYCA;

° OTIPENICINIATh 110 JUHEHHBIM pa3MepaM Pa3BEPTKU (PUTYpHI JTUHCHHBIC
pa3Mepsl camoit GUTyphl 1 HA0OOPOT;

° BBIYUCIISATH 00BEM MPSMOYTOJIBHOTO Napaljieienumena u Kyoa.

Yuawuucs nonyuum 603modcHocms.

° HAYYUMbCSL BbIYUCTAMb 00bEM NPOCMPAHCIBEHHBIX 2e0MEMPUYECKUX
Queyp, cocmasieHHbIX U3 NPAMOY20IbHLIX NAPATLENeNnUNe00s;

° yenyoums U - pazéums  NPeoOCmAsieHus O NpPOCMPAHCMBEHHbIX
2eomMempuyeckux gueypax;

° HAyYumovCsi  NPUMEHSAMb NOHAMUe pPAa3eEPMKU 0N  BbINOJIHEHUSs]

npakmudecKkux paCQé’moe.

JJIeMEeHTBI CTATUCTHKU, BeposATHOCTH. KoMOMHaTOpHBIE 3a1a4H
[To okOHYaHWMM U3YYEHUS Kypca YUalIUC HAyUUTCS:

L4 HUCIIOJIb30BaTh HpOCTCfIH.IH@ CITOCOOBI MNpCACTAaBJICHUA MW aHallM3a
CTaTUCTUYCCKHUX OJAaHHBIX,
L peuaTtb KOM6I/IHaTOpHI>Ie 3aJa4 Ha HaXO0XICHHC KOJIMYCCTBaA

00BEKTOB WJIN KOMOMHAIIHIA.

Vuawutics nonyuum 6osmodrcHocms:

o npuobpecmu nepeoHaA4aIbHuIL ONbIM OP2aAHU3AYUU COOPA OAHHBIX NPU
npogedeHUul onpoca O0OWEeCMBEHHO20 MHEHUs, OCYWeCmeIamb UX aHAIU3,
npeocmasisims pe3yibmamsl ONPoca 8 sude madiuysl, OUASPAMMbL;

o Hay4umoscsi ~ HEeKOMOPbIM  CHeYUANbHbIM — HpUemMam  peueHus
KOMOUHAMOPHBIX 3A0aH.

Harasimnas reomerpust

BrinyckHUK HayduTcs:

* pacro3HaBaTh Ha YEpPTE)KaAX, PUCYHKAX, MOJEIAX U B OKPYKAlOIEM MUpE
IUIOCKHE U TIPOCTPAHCTBEHHBIE TeOMETpUUYECKUE QUTYPBDI;

* pacrio3HaBaTh pa3BEPTKU KyOa, MPSAMOYTOJbHOIO Napajuleenunena,
MPAaBWJIBHOW MUPAMUIBL, HAJIMHIPA U KOHYCA;



* CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIBHOTO NapaljIesIeNuIea;

* ONPENENATh MO JHMHEHHBIM pa3MepaM pa3BEPTKU (PUTypHl JIMHEHHBIE
pa3Mepbl camoit (pUTYypsl U1 HA0OOPOT;

* BBIYHUCIISATH 00BEM MPSMOYTOIBHOTO Mapaijiesieumea.

Buvinycknuk nonyuum 603moxicHoCcmb:

* HAYUUMbCA  BLIYUCTAMb 00BEMbL NPOCMPAHCINEEHHBIX 2€0MEMPUUECKUX
@ueyp, cocmasnenHvix u3 npAMoy20ibHbIX NAPALLelenunedos.

*

Hartypaabhbie yncia. [poou. PaunonanbHbie yuciaa

BbINyCKHUK HAYy4UTCA:

* IOHUMATh OCOOCHHOCTH JACCATUYHONU CUCTEMBI CUUCIICHUS;

* ONIEPUPOBATH MOHATUSMHU, CBS3aHHBIMH C JICIUMOCTHIO HATypalbHbIX
YHCElT;

* BRIpaXXaTh 4YHCJIa B OKBUBAJEHTHBIX (opmax, BwIOMpas HambOoJee
MTOIXO/ISIIITYIO B 3aBUCUMOCTH OT KOHKPETHOU CHUTYAITUH;

* CPaBHHMBATh U YIIOPSI0YMBATH PAIlMOHAIBHBIC YHCIIA;

* BBITIOJTHATH BBIYUCIICHHUS C PAIIMOHATBLHBIMH YUCJIAMH, COYETas YCTHBIE H
MTMCEMEHHBIE TTPUEMBI BEIYUCIICHAN, TPUMEHEHNE KATbKYJIIATOPA;

* ICTIOJIL30BaTh TOHATHS M yYMEHHS, CBS3aHHBIC C TPOMOPIMOHATHLHOCTHIO
BEJIMYMH, TPOLIEHTaMM, B XOJI€ PCIICHUS MaTeMaTHYeCKUX3agad U 3aJad u3
CMEXHBIX TIPEIMETOB, BHITIOJHATH HECIIOKHBIC TPAKTUYECKUE PACUETHI.

Buvinycknuk nonyyum 603mMoxicHOCMb:

* NO3HAKOMUMbCA C NOSUYUOHHBIMU CUCTNEMAMU CYUCTIEHUSL C OCHOBAHUAMU,
omauunvimu om 10;

* yenybums u paseumos npeodcmasieHus 0 HamypaibHbIX YUCIAX U CBOUCMBAX
oenumocmu;

* HAYUUMbCS UCHOTBL308AMb NPUEMbBL, DAYUOHATUSUPYIOWUE BbIYUCTIeHUS,
npuobpecmu nPUBbIYKY KOHMPOIUPOBAMb BbIYUCIEHUSL, 8blOUPASL NOOXOOAUUL ONls
cumyayuu cnocoo.

JeiicTBUTE/IbHBIE YHCJIA

BBITyCKHHUK HAydUTCS:

* HCTIOJb30BAaTh HAYaJIbHBIC MPEJICTABIICHUS O MHOKECTBE JCHCTBUTEIBHBIX
YHCEJT;

* ONIEPUPOBATH TIOHATHEM KBAAPATHOTO KOPHS, TPUMEHITH €ro B
BBIYHCIICHUSIX.

Buvinyckuux nonyuum 603mMo#CHOCb:

* pazeums NPeoCcmasiieHue 0 YUcie U YUCI08bIX CUCEMAX OM HAMYPATbHbIX
00 0elicmBUMeNbHbIX YUCETl, O POIU BLIYUCTIEHUL 8 NPAKINUKE,

* pazeums U Yeayoumev 3HAHUA O OECAMUYHOU 3aNUcCU OeUCmEUMETbHbIX
yucen (nepuoduyeckue u Henepuoouieckue opoou,).

N3mepennsi, npudJInKeHNs, OEHKHU
BrinyckHUK Hay4uuTCS:



* UCMOJB30BATh B XOJE pELICHUs 3a/ay 3JIEMEHTApHBbIE MPECTaBICHUS,
CBSI3aHHBIC C TPUOIMKEHHBIMU 3HAYECHUSIMU BEJTNYNH.

Buvinycknux nonyyum 603modiHcHocmy.

* NOHAMb, UMO YUCTOBble OAHHble, KOMOopbvle UCHOAb3VIOMC Ol
Xapakxmepucmuky 00beKmos8 OKpYy#caowe20 Mupa, sA6IsAI0mcs NpeumyuecmeeHHo
NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX SHAYEHUL, COOEPHCAUUXCS 8
UHPDOPMAYUOHHBIX UCHOYHUKAX, MOJICHO CYOUMb O NOCPEUHOCTIU NPUOTUNHCEHUSA,

* NOHAMb, UMO NOCPEUWHOCME pe3yIbmama 6blYUCIeHU OO0JHCHA OblMb
couzmMepuMa ¢ NO2peutHOCMbI0 UCXOOHBIX OAHHbIX.

AJuireOpandecKkue BbIPaKeHUSA

BbINyCKHUK HAYy4UTCA:

* OTIEPUPOBATH HOHATUSIMH «TOXKIECTBOY, «TOXKIECTBEHHOE
npeoOpa3oBaHuey, pelaTh 3a4a4M, cojaepKaire OyKBEHHbIE JaHHbBIE, paboTaTh C
bopmynamu;

* BBITIOJTHATh TPEOOpPa30BaHUS BBIPAKEHUH, COJEPIKANIUX CTEIICHH C
IIEJIBIMH TTOKA3aTEISIMU M KBaJIpaTHBIC KOPHHU;

* BBITIOJTHATH TOKJIECTBEHHBIC TIPEOOPa30BaHUS PAITMOHAIBHBIX BBIPAXKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HaJ MHOTOYJICHAMH U alreOpandecKuMu ApOOsMHU;

* BBITTOJTHATH Pa3JI0KEHNE MHOTOWICHOB Ha MHOKHUTEIIH.

Buinyckuux noayuum 603mMoHCHOCMb HAYYUNbCAL:

* BLINOJIHAMb MHO20ULA208blEe NPeoOPA3Z0BAHUS PAYUOHAILHBIX BbLPAICEHULL,
NPUMEHSISL WUPOKULL HAOOP CnOC0008 U NPUEMOB;

* NPUMEHAMb MONCOeCMBeHHble NPeoOdpPa3068anuss Ol peuleHus 3a0ad U3
Pa3nuuHbIX pazoenos Kypca (Hanpumep, 0l HAX0HCOeHUs Hauboabuie20/HaumMeHb-
uieeo 3HaA4eHUsl BbIPANCEHUS).

YpaBHeHus

BrinmyckHUK HAyduTCS:

* pelaTb OCHOBHBIE BUJIbI PAllMOHAIbHBIX YPABHEHUIN C OJJHOM MTEPEMEHHOM,
CUCTEMBI JIBYX YPaBHEHUM C ABYyMS IEPEMEHHBIMU;

* IOHUMAaTh YpPAaBHEHUE KaK BAXKHEHIIYI0O MaTeMAaTHYECKYl0 MOJENb s
ONMMCAHMS U U3YUYEHUs Pa3HOOOPA3HbIX PEAbHBIX CUTyallui, pelaTh TEKCTOBBIE
3a/1a4u aNreOpandecKuM METOI0M;

* IPUMEHSTHh TpapUUYEeCKre MPEICTABICHUS ISl UCCIEAOBaHUS YpaBHEHUIA,
VCCJIEIOBAHMSI M PELIEHUS] CUCTEM YPABHEHMI C IBYMS IIEPEMEHHBIMHU.

Buvinycknuk nonyuum 603mMoicHOCMYb .

* 061a0emb CHEeYUANbHbIMU NPUEMAMU  peuleHus VPAGHEHUU U CUcmem
VPaBHeHUll,  YBEPEeHHO  NPUMEHAMb  Annapam  YpaeHeHull Ol peuleHus
PA3HO00OPA3HBIX 340aY U3 MAMEMAMUKU, CMENCHBIX NPEOMEmOs8, NPAKMUKU,

* npumeHams epaguueckue npeocmasieHus OJisl UCCIe008aHUsL YPABHEHU,
cucmem ypasHeHull, cooepicauux byKkeernHvle Kodppuyuenmeol.

HepaBencrBa
BrinyckHUK HayduTcs:



* IOHUMAaTh W TPHUMEHITh TEPMUHOJIOTHIO M CHMBOJIMKY, CBSI3aHHBIC C
OTHOITIICHUEM HEPABEHCTBA, CBONCTBA YMCIIOBBHIX HEPABCHCTB,;

* pemiaTh JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW M WX CHUCTEMBI;
peraTh KBaapaTHbIC HEPABEHCTBA C OMIOPON Ha rpadudecKre MPeaCTaBICHHUS;

* MPUMEHATH alapaT HEPAaBEHCTB IS pEIICHUS 3a7a4 W3 Pa3TudHBIX
pas3zenoB Kypca.

Buvinyckuux nonyuum 603mMo#CHOCHb HAYYUNBCAL.

* PA3HOOOPA3HBIM  NPUEMAM * OOKA3AMENbCMBA  HePABEHCMS,  YBEPEHHO
NpUMEHAMb  annapam  HepageHcme Ol peuwleHus:  pazHo0OpPA3HbIX
MAmemMamuyeckux 3a0a4 U 3a0ay U3 CMeNCHbIX NPeoMemos, NPaKmuxu;

* npuMeHAm»b epaguieckue npeodcmasierus 0 UCCIe008AHUS HEPABEHCMS,
cucmem HepaseHCms, cooepicauux byKkeernHvle Kodpouyuenmeol.

OcHoBHbIe MOHATUA. UHCI0BbIe GyHKIMH

BrITyCKHHUK HAydUTCS:

* IOHUMATh U UCTOIH30BaTh (PYHKIIMOHATIBHBIC TIOHATHUS U SI3BIK (TEPMHHBI,
CUMBOJIMUECKUE 0003HAYCHU);

e cTpouTh TpaduKU DdIIEMEHTAapHBIX (YHKIWN; MCCIEAOBaTh CBONCTBA
YHUCIIOBBIX (D)YHKIIMI Ha OCHOBE U3YyYEHUS MTOBEICHUS UX IPa(pUKOB;

* MOHUMAaTh (YHKIWIO KaK BaXXHEHIIYI0O MaTeMaTHYECKYI0 MOJETb IS
ONKCAaHUsl MPOLECCOB M  SBJICHUM  OKPYXKAIOLIEro  MHUpa, [PUMEHSTbH
(YHKIIMOHAJIBHBIA S3bIK JJIl ONKCAHUS M HCCIENOBAaHUS 3aBUCUMOCTEH MEXIy
bu3MYEeCKUMU BETUYHMHAMMU.

Buvinycknuk nonyyum 603mM0o#CHOCHb HAYYUMBCSL

* NPOBOOUMDb UCCIEO08AHUSA, CEA3AHHbIE C U3YUeHUeM C8OUCME (DYHKYUl, 8
MOM YUCie C UCNOIb308AHUEM KOMNbIOMepa; HA OCHO8e 2pAPUKO8 U3VUEHHBIX
dyukyui  cmpoums  Oonee  Cr0dCHble  epaghuku  (KYCOYHO-3A0aHHble,  C
«BLIKOIOMBIMUY MOYKAMU U M. N.);

* UCNOIBL306aMb (DYHKYUOHAIbHBIE NPEOCMAsIeHusl U C80UCmea QYHKYuUll
07151 peueHuss MamemMamu4eckux 3a0ay u3 pasiuyHblx pazoenos Kypcd.

YucoBble MOCT€10BATEILHOCTH

BBITyCKHHUK HAydUTCS:

* IOHUMATh ¥ UCIOJIB30BATh S3BIK IOCJIENOBATENLHOCTEN (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);

* IPUMEHATH (HOPMYJIbI, CBSI3aHHBIC C apUPMETHIECKON U T€OMETPUUECKOMN
mporpeccueii, u ammapar, cCOPMUPOBAHHBIM TPU H3YYECHUU JPYTUX pPa3/eioB
Kypca, K peIIeHUI0 3a1a4, B TOM YHCJIe C KOHTEKCTOM U3 PEaTbHON KU3HH.

Buvinyckuux nonyuum 603mMoHCHOCHb HAYYUNBCAL

* peuiams KOMOUHUPOBAHHbIE 3A0aUl ¢ NPUMeHeHUeM OPMYI N-20 YleHd U
CYMMbL NepevlX N UleHO8 apupMemudeckol U 2eoMempuieckol npocpeccuu,
NPUMEHSISL NPU IMOM ANNApam YpasHeHUull U HepageHCma,

* NOHUMAMb  APUPMEMUUECKYI0O U 2eOMempPUdeckyio Npocpeccuro  Kak
@YHKYUU HAMYPATLHO2O apeyMeHma, CeA3bl8amb aApUPMemuiecKyo npoepeccuro
C JIUHEUHBIM POCIOM, 2e0MEMPUUECKYI0 — C IKCNOHEHYUATbHBIM POCHIOM.



OnucarejibHasi CTATUCTHKA

BBITyCKHUK Hay9UTCS MCIIOIH30BATh MPOCTEHIIHIE CITOCOOBI TTPEICTABICHHUS
Y aHAJIN3a CTATUCTUYCCKUX JTAHHBIX.

Buvinyckuux nomyuum 603MOMNCHOCMb NpUoOpecmu nepeoHauaIbHbIl ONblm
opeaHuzayuu coOopa OAHHBLIX NPU NPOBEOeHUU ONpPOCa 0OWECMBEHHO20 MHEeHUs,
ocywecmenams ux aHanius, npeocmasisims pe3yibmamyl Onpoca 6 euoe maobauybl,
ouazpammol. *

Ciyuaiinbie COOBITHSL M BEPOATHOCTD

BhIlyCKHUK HayduTCs HaXOAUTh OTHOCUTEIBHYIO YacTOTY U BEPOSITHOCTD
CIIy4aitHOTO COOBITHS.

Buinycknux  noayuum  603mModcHOCmMbRpUOOpECMU  ONbIM  NPOBEOEHUS]
CAYUAUHbIX IKCNEPUMEHMO8, 8 MOM YUCle C HNOMOWbIO KOMNbIOMEPHO20
MOOenUpoBaHus, UHmMepnpemayuy ux pe3yavmamos.

KomOunaropuka

BBITyCKHUK HayduTCsl periaTh KOMOWHATOPHBIC 3aJadll Ha HaXOXKICHHEC
qrciia 00bEKTOB MJIM KOMOMHAIIUH.

Buinycknuk nomyuum 803M0HCHOCMbHAYUUMBCS HEKOMOPLL

s yenyoums U pazsumes  NPeOCmAsieHus 0  NPOCMPAHCINEEHHBIX
2eomMempuyeckux gueypax;

* HAYUUMbCSL  NPUMEHAMb  NOHAMUe  pa3eeépmKu Ol BbINOJIHEeHUs
NPAKMUYeCcKUx pacuémos.

I'eomeTpuueckue purypsi

BbINyCKHUK HAYy4YUTCA:

* IOJIb30BATHCSI  SI3BIKOM ~ TEOMETPUM  JJIi  ONUCaHud  MPEIMETOB
OKPYAaIOILEro MUpPa U UX B3aUMHOI'O PACHOJIOKEHHUS;

* pacro3HaBaTh M M300pa)kaTh Ha YepTeXkax M PUCYHKAX IF€OMETPUUYECKHE
burypsl 1 UX KOH(pUTYpalUU;

* HAXOJWTh 3HAYECHMS JIMH JIMHEUHBIX 3JIEMEHTOB (UTYp M MX OTHOUIEHUS,
rpaaycHyio mepy yrioB oT 0° go 180°, mpumeHsisi omnpenesieHusi, CBONCTBA U
NpU3HAKU (QUIYp U UX BJIEMEHTOB, OTHOILIEHUsS (uryp (paBeHCTBO, MoaoOue,
CUMMETPHH, IOBOPOT, NapaJJIEIbHBINA MEPEHOC);

* ONIEPUPOBATH C HAYAJIBHBIMU TMOHSITUSMU TPUTOHOMETPUU U BBINOIHITH
AJIeMEHTapHbIE onepaluy HaJ GQYHKUUSIMH YIIIOB;

* pemiaTh 3a7a4d Ha J0Ka3aTeIbCTBO, OMUPAsCh HAa HM3yYEHHbIE CBOMCTBA
buryp ¥ OTHOUIEHUH MEXKIYy HUMHU M TPUMEHSA M3YYECHHbIE METOJbl
JI0Ka3aTeJbCTB;

* pemaTh HECJOXHBIE 33Ja4d Ha TOCTPOCHHME, IPUMEHSSI OCHOBHBIE
QJITOPUTMBI IOCTPOEHUS C IOMOUIBIO HUPKYJISI M JIMHEWKH;

* pemaTh NpOoCTEHIINE NIAHUMETPUYECKHE 3a/1a4l B TPOCTPAHCTBE.

Buinyckuux noiyuum 603mMoi#CHOCb '



* 0671A0eMb MemoOamu peueHust 3a40a4 Ha 8bIYUCTIeHUs. U OOKAZAMENbCMBA.
MemoOOM Om NPOMUBHO20, MEMOOOM NOOOOUSL, MeMOOOM nepebopa 8apuanmos u
MEMOOOM 2e0MeMPUUeCKUX Mecm modex,

* npuobpecmu onvlm NpUMEHEeHUAAN2eOPaAuLecKoco u
MPUSOHOMEMPUYECKO20 — annapama U uoell  O0BUMCEHUs Npu  peuleHuu
2eomMempu4ecKux 3a0ay;

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0ay Had NOCMpOeHUe ¢
NOMOWBIO YUPKYAS U JUHEUKU: AHAau3, nocmpoeHue, O00Ka3ameibCmeo u
uccieoosanue,

* HAYYUMbCsl pewamo 3a0aqu Ha
NOCMPOEHUEMENMOOOMEOMEMPULECKOLOMECMAMOYEKUMEMOOOMNOO00USL,

* npuobpecmu Onvlm UCCIEO08AHUSL CBOUCENIAHUMEMPUYECKUX (uUeYp ¢
NOMOUBIO KOMNLIOMEPHBIX NPOSPAMM;

* npuobpecmu OnvIM BbINOJHEHUST NPOeKmosno memam «I eomempuuecxue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxos no gpopmyne.

H3mepenne reoMeTpuYeCKHUX BeJTHINH

BBITyCKHUK HAy4YUTCS:

* HCIIOJIB30BATh CBOMCTBA HW3MEPEHHWs [JIMH, IUIOIIAJAEH W YIJOB IIPHU
peIlleHn: 3a7ad Ha HaXOXKJICHHUE JUIMHBI OTPe3Ka, JIMHBI OKPYXXHOCTH, JITUHBI
JyTH OKPY>KHOCTH, TPaJyCHOW MEpHI yTia,;

* BBIYHCIISATH TUTOIIIA T TPEYTOJIHHHUKOB, IPSIMOYTOJILHUKOB,
napajuIesIorpaMM-MOB, TPaIeIuii, KPyroB U CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPYKHOCTH, JUTUHY JYTH OKPY>KHOCTH;

* BBIYHCIIATh JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYp W WX YTJIbI, UCIIOJIB3YS
(bOopMyITBI UTMHBI OKPY>KHOCTH W JUTHHBI JYyTH OKPYXKHOCTH, (DOPMYJIBI ILTOIIAICH
duryp;

* pelIaTh 3aja4yd Ha JI0Ka3aTejIbCTBO C HCIIOJB30BaHHEM (HOPMYIT JJTHHBI
OKPY>KHOCTH M JUTHHBI IyTH OKPYXKHOCTH, (GOpMyJI Itomaneii Gpuryp;

e pemiaTh  MPaKTHYECKUE  3aJa4d,  CBS3aHHBIE C  HAaXOXKICHHEM
TCOMETPUYCCKUX BCIMYMH (MCIOJB3Ysl TPH HEOOXOJUMOCTH CIPABOYHUKUA U
TEXHUUYECKHUE CPEJICTBA).

Buvinyckrux nonyuum 603M0%CHOCHb HAYUUMBCAL!

* GLIYUCTAMD  NAOWAOU  (DUeYp, COCMABIEHHbIX U3 08YX UlU 0Oojee
NPAMOY20TIbHUKO8, NAPAJLLENI02PAMMOS, MPEY2ONbHUKO8, KPY2ad U CEeKMopda,

* GLIUUCAAMb — NJIOWAOU  MHO20Y20NbHUKOB,  UCNOJNb3YSA — OMHOWLEHUS
PABHOBENUKOCIMU U PABHOCOCMABIEHHOCMU,

* NPUMEHAMb aneeopaudecKull. U MmpueoOHOMempuyeckull annapam u uoeu
0BUICEHUSL NPU PeLUeHUU 3a0a HA 8bIYUCTIeHUEe NI0Wadell MHO20)20/IbHUKOS.

Koopaunarsi

BrinyckHUK HayduTcs:

* BBIUUCJIATh JUIMHY OTpE3Ka IO KOOpAMHATaM €ro KOHIIOB; BBIYMCISATH
KOOPAMHATHI CEPENVHBI OTPE3KA;



* HCMOJIb30BaTh KOOPJIWHATHBIA METOJ ISl M3Y4YEHHUs CBOMCTB MPSMBIX U
OKPY’KHOCTEM.

Buvinycknuxnonyuumeosmoscnocme.

* 081a0emb KOOPOUHAMHBIM MEmOOOM PeueHUs3a0ay HA BbIYUCTEHUS U
00Ka3amenbcmea,

* npuobpecmu  ONbIMUCNONL308AHUS  KOMNBLIOMEPHBIX — NPOSPAMM — OJlsl
AHANU3A YACMHBIX CIYYAEE B3AUMHO20 PACNOJIONCEHUS OKPYICHOCEU U NPAMBIX,

* npuobpecmu  onvlmMeLINOIHEHUS ~ npoekmoena memy  «lIpumenenue
KOOPOUHAMHO20 ~ Memood  Npu  peulenuu  3a0a4  HA  GbIYUCTEHUS U
00KA3amenbemea.

BexkTopbl

BBIITYCKHHUK HAy4UTCS:

* ONIEPUPOBATH C BEKTOPAMH: HAXOJIUTh CYMMY M Pa3HOCTh JABYX BEKTOPOB,
3aJIaHHBIX TE€OMETPUYECKH, HAXOIUTh BEKTOP, PABHBIN MPOU3BEICHUIO 3aJaHHOTO
BEKTOpa Ha YHCIIO;

* HAXOJWTHh JJII BEKTOPOB, 3aJaHHBIX KOOPAMHATAMH: JJIMHY BEKTOpA,
KOOPJIMHATBI CYMMBI W Pa3HOCTH JBYX H 0ojee BEKTOPOB, KOOPIHHATHI
MPOMU3BEJCHUS  BEKTOpa HAa  YHCJIO, TPUMEHSS TPH  HEOOXOIMMOCTH
COYETATENIbHBIN, IEPEMECTUTEIIBHBIN U PACIIPEICIUTEIbHBIA 3aKOHBI;

* BRIYHMCISIT CKAJIIPHOE ITPOM3BEICHHE BEKTOPOB, HAXOJUTh YIOJI MEXIY
BEKTOPaMH, yCTaHABIIMBATh MEPIEHIUKYIIPHOCTD MPSIMBIX.

BulnyckHuknomnyuumeo3zmoxichocme.

* 0671a0emb BEeKMOPHLIM MeMOOOM OJisl peuleHus 3a0ay HA BblYUCTEeHUS U
0oKazamenbcmed,

* npuoOpecmu  ONnvlM  BbINOJHEHUS NPOEKMOBHA MmeMy «NpUMeHeHue
BEKMOPHO20 MEMOOA NPU PeueHUlU 3a0a4 Ha 8bIYUCTIEHUSL U OOKA3AMENbCBAY.

TpeOoBaHus K YPOBHIO MOATOTOBKH BHINNYCKHUKOB

B pesynprate u3ydeHus Kypca MaTEMATUKUM YYEHUK  JOJDKCH3HATH/
NMOHUMATD!

. CyLIECTBO MOHATUS MATEMAaTUYECKOTO JIOKA3aTeNIbCTBA; IPUMEPHI
JIOKA3aTEIIbCTB;

. CYILIECTBO MOHATHUS AJITOPUTMA; TPUBOAUTH IPUMEPHI aJITOPUTMOB;

= KaK HCIOJNB3YIOTCA MaTremMaThdeckue (OpMysibl, YpaBHEHHUS U

HEpPaBEHCTBA; MPUMEPHl UX MPUMEHEHHUs IS PEIICHUS MaTeMaTHYEeCKUX U
NPaKTUYECKHX 33]1a4;

. KaK MaTeMaTHYeCKHU ONpeleieHHble (YHKIUU MOTYT OIUCHIBAThH
peanbHbIe 3aBUCUMOCTH; IPUBOJIUTH IPUMEPHI TAKOI'O ONTUCAHUS;

. KaK MOTPEOHOCTH MpPaKTUKWA NPUBEIM MaTEMaTHUECKYyI0 HAyKy K
HEOOXOMMOCTHU PACUIUPEHUS TOHITUS YUCIIA;

. BEPOSITHOCTHBIN XAPAaKTEP MHOTIMX 3aKOHOMEPHOCTEN OKPY>KaroLIEro
MUpa; IPUMEPbI CTATUCTUYECKUX 3aKOHOMEPHOCTEHN U BHIBOJIOB;



= KakKUM 00pa3oM TeoMeTpus BO3HHUKIA U3 TMPAKTHYECKUX 3aja4
3eMJIEMEpHsS; MPUMEPHl TEOMETPUUECKNX OOBEKTOB WM YTBEPXKIECHUH O HUX,
BKHBIX JJISI IPAKTUKH;

. CMBICIT HJ€aIu3allid, TMO3BOJIAIONIEH pemarh 3aJadyd peaabHOU
JNEUCTBUTEITLHOCTH  MATEMaTHYCCKUMH  METOJaMH,  TMPUMEPHl  OIIHOOK,
BO3HUKAIOIIUX MIPHU UACATU3ALINH.

Apudpmernka

Ymersb

= BBINIOJIHATh YCTHO apudMeTUyYecKue JCHCTBUA: CJIOXKEHHUE U
BBIUMTAHUE JBY3HAUHBIX YHMCEN M JECATUYHBIX JpoOeil C JByMs 3HaKaMH,
YMHOKEHHE OJIHO3HAYHBIX YHCell, apu(pMeTUYECKHE onepalu ¢ 0ObIKHOBEHHBIMU
JPOOSIMU C OJTHO3HAYHBIM 3HAMEHATENIEM U YHCIIUTEIIEM;

. NEPEXOIUTh OT OJTHOW (POPMBI 3aMMCH YUCEI K IPYTOM, MPEICTaBIsATh
JECATHYHYIO JIpoOb B BHJIE OOBIKHOBEHHOH M B TPOCTEHIIUX CIIydasx
OOBIKHOBEHHYIO B BUJE JE€CATUYHOM, IPOLEHTHI - B BUAE ApOOU U ApoOb — B BHUJIE
IPOIIEHTOB; 3aMUCHIBaTh OONBIINE W Majble YHCIIAa C HCIOJb30BAHUEM IIEIBIX
CTEIICHEH JIECATKH;

. BBITIOJHATH apu(METHYECKUE JACUCTBUS C PAIMOHATBLHBIMU YHCIIAMH,
CpaBHMBATh PAIMOHATBLHBIC W JCUCTBUTENbHBIEC YHCIA; HAXOIUTh B HECIOXKHBIX
cllydassX 3HAa4YeHHUsl CTENEeHEW C LEeJIbIMU MOKa3aTeIsIMH M KOpPHEH; HaXOAUTh
3HAYCHUSI YNCIIOBBIX BBIPAKEHUI;

. OKpYTJISITh  LIeNIble  4YHClia M JECATHUYHbIE JIpoOH, HaXOIUTh
OpUOJIMIKEHHBIE YHMCIIAa C HEJOCTaTKOM U C HU30BITKOM, BBINOJHATH OLIEHKY
YHCJIOBBIX BBIPAXKECHU;

. M0JIb30BAaThCS OCHOBHBIMM E€IUHUIIAMH JUIMHBI, MAaccChl, BPEMEHH,
CKOPOCTH, IUIONIa1, 00bEeMa; BhIpAXKATh OOJee KPyMHBbIE €AMHUILI uepe3 Oosee
MEJIKHUE U Ha000pOT;

. pematb TEKCTOBBIC 3aadd, BKIIOYas 3a7add, CBSI3aHHBIE C
OTHOIIIEHHEM U C MPOMOPIUOHAIBHOCTHIO BEIMYUH, TPOOSMU U MPOLICHTAMU;

HCIO0JIb30BaTh NPHOOpPeTeHHbIe 3HAHUS W YMEHHS B NPAKTHYECKOI
eATeJHLHOCTH U NMOBCETHEBHOI KU3HU JI51:

. pEIICHUs HEeCIOXKHBIX MPAKTUYECKUX PACUETHBIX 33]1a4, B TOM YHCJIE C
UCIIOJIb30BaHUEM MPU HEOOXOAMMOCTH CIIPAaBOYHBIX MAaTEpUANIOB, KalbKYJSATOpA,
KOMIIBIOTEPA;

u YCTHOW NPUKUIKU U OLEHKU pe3yJIbTaTa BBIYMCICHHUU; IMPOBEPKU
pe3yJibTaTa BIUMCIIEHHUS, C UCIIOJIb30BAHUEM PA3IUYHbIX IPUEMOB;
. VMHTEPHPETALNM PE3YJIBTATOB PEIICHUS 3a/1a4 C YYETOM OTPAHUYECHUM,

CBSI3aHHBIX C P€aJbHBIMU CBOMCTBAMH PACCMATPUBAEMBIX ITPOLECCOB U SIBJICHUM.

Aureopa

YMmerhb

= COCTaBJISATh OYKBEHHBIE BhIpXKEHUS U (OPMYJIBI IO YCIOBUSIM 3a]1a4;
OCYILECTBIJISITh B BRIPAKECHUSAX U (POpMysiax YMCIOBBIE MOJICTAHOBKU U BBITIOJIHSITH



COOTBETCTBYIOINE BBIYHMCIICHHUS, OCYLIECTBIITh TOACTAHOBKY OJHOTO BBIPAKCHMSI
B JIPYTO€; BBIpaXXaTh U3 (HopMys OAHY IEPEMEHHYIO Yepe3 OCTaIbHBIE;

. BBIIIOJIHATh OCHOBHBIE JCUCTBHS CO CTENEHSAMH C  LEIbIMHU
MOKa3aTesIMA, C MHOTOWICHAMH U C anreOpanuyecKuMU JPOOSIMU; BBITIOJIHATH
pPa3JIOKEHWE MHOTOWICHOB HA MHOMHTENH;, BBIIOJHATH TOXJICCTBEHHBIC
npeoOpa3oBaHus PallMOHAIBHBIX BRIPAKEHUI;

. NPUMEHATH CBONCTBAa apu(METHUYECKUX KBAJPATHBIX KOpHEH s
BBIUMCJIEHUS 3HAYEHUI U IpeoOpa3cBaHUI UMCIIOBBIX BBIPAXKEHHM, COJAEPIKAIINX
KBaJIpaTHbIE KOPHU;

= pelmiaTh JIMHEWHBIC, KBAJApPAaTHbIE YPAaBHEHHs M PpalHOHAIbHBIC
YpaBHEHUS, CBOAAIIMECS K HHM, CHCTEMbl JBYX JIMHEHWHBIX YPaBHECHUH U
HECJIO’KHBIE HEJINHEWHBIE CUCTEMBI;

. pemaTb JINHEHHBIC U KBaApPaTHBIC HECPABCHCTBA C OI[HOﬁ HepeMeHHOI;'I
Hn UX CUCTCMBI,
- peuiaTb TCKCTOBBIC 3agadu aHF€6pqueCKHM MECTOOO0M,

VMHTEPHPETUPOBATH MOJTYYEHHBIM pe3yJbTaT, MPOBOJUTH OTOOP PEIICHHM, UCXOAs]
13 (popMyIIMPOBKH 33/1a4H;

= M300pakaTh Yyuciaa TOYKAMUA Ha KOOPJIMHATHOM MIPSIMOW;

. ONpENENATh KOOpAWHATA TOYKM IUIOCKOCTH, CTPOUTH TOYKH C
3aJJaHHBIMU  KOOPJAMHATAMM; H300pakaTb MHOKECTBO PpELIEHUH JIMHEHHOTO
HEPaBEHCTBA;

= pacrno3HaBaThb apuU(METUYECKUE U TE€OMETPUYECKUE MPOrpeccuu;
pemarh 3a7auu ¢ NpuMEHEHUEM (OpMyJIbl OOIIEro WiIeHa U CyMMbl HECKOJIBKUX
IIEPBBIX WICHOB;

= HaxXOAWTh 3HAYEHUS (YHKIMM, 3aJaHHOW (opMyIsoH, TabiuLeH,
rpaUKOM IO €€ apryMeHTy; HaxOJuTb 3HAYEHUE apryMeHTa MO 3HAYCHUIO
(byHKUMH, 3aJaHHON TpauKOM WA TaOJIHIIeH;

. ONpeAeNsITh CBOWCTBA (YHKUMM 1O €€ Trpaduky; NpPUMEHSThH
rpaduueckue NpecTaBIeHus MPU PEIICHUN YPaBHEHU, CHCTEM, HEPABEHCTB;
. OMKCHIBATH CBOMCTBA U3YyUYEHHBIX (PYHKIMI, CTPOUTH UX IpapuKu

HCMO0JIb30BaTh NPUOOpPeTEeHHbIE 3HAHWSI M YMEHHsl B NPAKTUYeCKOH
AeITeJIbHOCTH U MOBCETHEBHOM KM3HU J1JIs1:

. BBITIOJTHEHUS pacyeToB 1o (QopMmynam, coctaBieHue ¢Gopmyl,
BBIPOKAIOIIMX 3aBUCUMOCTh MEXIY pPEATbHBIMU BEIMYMHAMH; HAXOXKICHUS
HY>KHOU (hOpPMYJIBI B CIIPABOYHBIX MaTepHaa;

= MOJEIUPOBAHUE  MPAKTUYECKUX  CUTyallUd M HCCIICIOBAHUSA
MOCTPOEHHBIX MOJIEJIEH ¢ MCIIOJIBb30BaHUEM armmapara aareOphl;

= ONMHCaHUSl 3aBUCUMOCTEH MeXAy (PU3NYECKUMHU  BEIMUYMHAMU
COOTBETCTBYIOIIMMHU (POpMYJIaMU MPU HCCIAEAOBAHUN HECIOKHBIX MPAKTHUECKUX
CUTYaLIUi;

. UHTEpHpETallud  TpaUKOB  pealbHBIX  3aBUCUMOCTEM  MEXIy
BEJINYMHAMM.

I'eomerpus

YMmern



. MOJIb30BAaThCS T€OMETPUUECKUM SI3BIKOM [IJIsl OMHCAHUSI MPEIMETOB
OKPYIKAIOIIETO MUPA;

= pacro3HaBaTh TeOMETpUYecKue (UTYpHl, pa3inyaTh HUX B3aHMMHOE
PacCIOJIOKECHHUE,

= n300pakaTb TEOMETPUYECKHE (PUTYpBI; BBIMIOIHATH YEPTEXKU IO
YCIIOBUIO 33]1a4; OCYILECTBIIATH IpeoOpasoBanue Gpuryp;

= pacro3HaBaTh Ha YEPTEkKaxX, MOJICISIX U B OKpY)KarolIei 0o0CTaHOBKE
OCHOBHBIE ITPOCTPAHCTBEHHBIE TeNa, H300pakaTh UX;

= B IPOCTEMIINX CIIy4asX CTPOUTb CEYEHHs M  Pa3BEPTKHU
IIPOCTPAHCTBEHHBIX TEI;

= IIPOBOJUTH OIEpaly HAJX BEKTOpPaMH, BBIYUCIATH [UIMHY M
KOOPJIMHATBI BEKTOPA, YTOJI MEXKy BEKTOPaMH;

= BBIUMCIIATh 3HAUYEHUS TE€OMETPUUYECKUX BEJIWYMH (IUIMH, YIJIOB,

momaneii, oo6beMoB); B ToM umcie: mis yriaos ot 0° mo 180° ompemensats
3HAQYCHUS TPUTOHOMETPUYECKUX (PYHKUMUM 1O 3aJlaHHBIM 3HAYEHUSM YIJIOB;
HaXOJUTh 3HAYEHUSI TPUTOHOMETPUUECKUX (PYHKIIUI 110 3HAYCHUIO OJTHOW U3 HUX,
HaXOJUTh CTOPOHBI, YIJbl W ITUIOWIAAA TPEYTrOJbHUKOB, JJIMHBI JIOMaHBIX, AYT
OKPYXHOCTH, IUIOIIAJEd OCHOBHBIX T€OMETpUYecKux ¢uryp u ¢uryp,
COCTaBIICHHBIX U3 HHX;

. pelaTth reOMETPUYECKHUE 3a/ladyd OMUPasiCh Ha U3y4YEHHBIE CBOMCTBA
buryp u OTHOIICHUH MEXIy HUMH, IPUMEHSS TOIOJHHUTEIBHBIC ITOCTPOCHMS,
anreOpanyecKuil 1 TPUTOHOMETPUUECKHUH aImapar, COOOpakeHHsI CHMMETPHH;

. MIPOBOJIUTh JIOKA3aTEJIbHBIE PACCYKICHUS TIpM PEUICHUW 3ajad,
WCIIOJB3YsS HW3BECTHBIC TEOPEMbI, OOHApy»XHMBas BO3MOXKHOCTH JUISI HX
HCIIOJIb30BaHUS;

. peliaTh MPOCTEUIINE TIIIAHUMETPUUECKUE 3a]1a4l B IPOCTPAHCTBE;

HCMOJIb30BAaTh NPHOOPeTEeHHble 3HAHUSL W YMEHHSI B NPAKTHYECKOM
AeATEJIbHOCTH U NMOBCEAHEBHOM KU3HH J1JIs:

. OTMCaHUs PeaTbHBIX CUTYAIIMH Ha S3bIKE TEOMETPUU;

. pacdeTroB,  BKIIOUAIONIUX  NPOCTEHIIME  TPUTOHOMETPHUYECKUE
bopMyIbI;

. pelieHruss  TPUTOHOMETPHUYECKMX  3aJad C  HCIIOJIb30BaHHEM
TPUTOHOMETPHH;

. pelieHne MPAKTHYECKUX 3ajad, CBSI3aHHBIX C

HAaXOXKJCHUEMTCOMETPUYECKUX BEIMYUH (UCIOJIb3Ys TpPU  HEOOXOJIUMOCTHU
CIIPABOYHUKH M TEXHUYECKUE CPEJICTBA);

. MOCTPOEHUE TEOMETPUUECKUMH MHCTPYMEHTaMHU (JIMHEWKa, YTOJIbHUK,
UUPKYJIb, TPAHCIIOPTHD).

JJleMeHTbl  JIOTUKH, KOMOMHATOPMKH, CTATHCTUKH M TEOPHH
BEPOSATHOCTEH

YMmerhb

. [IpoBOIUTE HECTOXKHBIE JOKA3aTeNbCTBA, IOJIY4YaTh MPOCTEHIINE
CIEICTBUSI M3 W3BECTHBIX WJIM pAaHEE TNOJYYCHHBIX YTBEP)KICHUH, OILICHUBATh



JIOTUYECKYI0 IPABUIBHOCTb  PACCYXKIAEHUN, MWCIOJB30BATh IIPUMEPBl I
WJUTFOCTPALMA U KOHTPIPUMEPBI U1l OIIPOBEPIKEHUS YTBEPKIACHNN;

= U3BNeKaTh MHGPOpPMAIMIO, TPEACTABICHHYI0 B Ta0iuiax, Ha
nuarpammax, rpadukax; COCTaBJIsTh TaOIHIIbI, CTPOUTH AUArPaAMMBbI U TPapUKu;

. pemiate KOMOMHATOPHBIE 3a/1a4Ml IMyTeM CHCTEMaTHYeCKOoro nepedopa
BO3MOXKHBIX BAPHAHTOB U UCTIOJIB30BaHUEM MPABUI YMHOXKEHUS;

. BBIUUCIISTH CPEAHNE 3HAUYCHUS Pe3yIbTaTOB U3MEPEHHUIA;

. HAXOJUTh YacTOTy COOBITHS, MCIONB3Yysl COOCTBEHHbIC HAOIIOACHUS
TOTOBbIE CTATUCTUYECKUE IaHHbIC;

. HaXOJIUTh BEPOSITHOCTHU CITy4allHBIX COOBITUH B MPOCTEHIINX CITydasix;

HCMO0JIb30BaTh NPUOOPEeTEHHbIE 3HAHWUS M YMEHHSl B TNPAKTHYeCKOM
JeITeJIbHOCTH U MOBCEHEBHOM KM3HU J1JIS:

. BBICTpAaMBaHUs apryMEHTAllUU IPU JOKAa3aTEeIbCTBE U B AUAJIOTE;

. pacno3HaBaHusl JIOTHUYECKH HEKOPPEKTHBIX PacCyKICHHI;

. 3aMKMCH MaTEMaTUYECKUX YTBEPKACHHI, T0OKA3aTeNIbCTB;

. aHalM3a peajbHBIX YHCIOBBIX JaHHBIX, IMPEICTABICHHBIX B BHUJE
yarpaMm, rpaukoB, TaOJINLL;

. pelIeHus TPaKTUYECKUX 33]1a4 B IOBCEAHEBHOM U MPO(eCCUOHAIBHON

JESITEIbHOCTH C MCIOJb30BAHUEM JEWUCTBUM C YHUCIAMH, IPOLECHTOB, [UJIVH,
IJI01a/1e, 00BEMOB, BpEMEHU, CKOPOCTH;

. PCIICHUA y‘le6HLIX n IMPAKTHYCCKHUX 3aJa4, Tpe6y}oumx
CHUCTCMATHUYCCKOI'O Hepe6opa BapHaHTOB,
. CpaBHCHHA IIAHCOB HACTYILIICHUA CJIY‘I&IZHBIX CO6BITI/H>'I, A OICHKHU

BEPOSITHOCTU CIYyYaWHOTO COOBITHS B MPAKTUYECKUX CHUTYAIUSX, COMOCTABICHUS
MOJIEIIA C PEAIBHOM CUTYALUEH;
. ITIOHUMaHHUS CTATUCTUYECKUX YTBEPKICHUU.

Conep:kaHue Kypca MmaTeMaTHKH 5-9 kj1accoB
Apugpmemuxa

HarypaabHblie yuciia

Psn  nHarypanbHbix uwmcen. JlecsiTuyHas 3amuch HATypajdbHBIX YMCEl.
OKpyrieHue HaTypalbHbIX YHCEIL.

KoopaunatHuslii ayy.

CpaBHeHue HaTypanbHbIX uncen. CIOXKEHHE U BBIYUTAHHUE HATypalbHbBIX
yucenn. CBOMCTBA CI0XKECHUS.

YMHOXEHHE | JIeJICHHE HaTypalbHbIX uuced. CBOWCTBA YMHOXXEHHUS.
Henenue ¢ octaTkoM. CTENEHb YHCIIA C HATYPaJIbHBIM MTOKa3aTEJIEM.

Jlenutenu v KpaTHbIE HATypajIbHOTO YKcia. HanbGonpmmii 001mumii 1eTuTeNb.
Hanmenbiee o6miee kpatHoe. [lpusnaku neauMocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

IIpocTthie u cocTaBHBIC UKcia. Pa3iokeHre ynce Ha MIPOCThIe MHOKUTEH.

Pemenne TekcTOBBIX 33124 apruMETUIECKUMH CIIOCOOAMH.



Apoou
OO0wikHOBeHHBIE apoOu. OCHOBHOE CBOMCTBO npobu. Haxoxaenwe mpodu

oT uyMcina. HaxoxxneHue uWcina 1no 3HAYeHUIO ero JpoOu. IlpaBuibHble U
HelnpaBuibHbIe TpoOu. CMelIaHHbIE YHCIIA.

CpaBHeHne  OOBIKHOBEHHBIX  JpoOeil ¥ CMEUIaHHBIX  YHCEll.
Apudmernueckne NOEHUCTBUS C OOBIKHOBEHHBIMH JApOOSMH M CMEIIAHHBIMU
YUCIIAMH.

Hecstuunple apodu. CpaBHEHHME W OKpYIJIEHHE JECATHYHBIX JApoOeH.
ApudpmeTnueckue NENUCTBUSA C AECATUYHBIMU Jpo0siMu. IIpukuaku pesynpTaToB
BblunciaeHuil. [IpeacraBnenue nqecaTUUHOM ApoOu B BUJE OOBIKHOBEHHON IpOOH U
OOBIKHOBEHHOH B BUJE JIECATUYHON. beckOHEUHbIE MEPUOAUYECKHE NECATHUUHBIE
npobu. [lecarnanoe npubamxKeHne 0ObIKHOBEHHOM JIPOOH.

OtHomenune. IIpouieHTHOE OTHOLIEHHME ABYX uucen. JleneHue dyucia B
JTAaHHOM OTHoIIeHUH. MacmraO.

[Iponopuusi. OcHOBHOE cBoMcTBO mponopuuu. llpsimas u oOpartHas
MPONOPIIMOHAIIBHBIE 3aBUCUMOCTH.

[IpouenTtsl. Haxoxnenue npoueHToB oT uncia. Haxoxaenue yucia no ero
MPOLICHTAM.

Pemenne TekCTOBBIX 3a1a4 apu(PMETUYECKUMH CIIOCOOAMH.

PanuonajabHbIe YHCIa

[TonoxuTenbHbIE, OTPULIATEIBHBIE Yncaa U yncio 0.

IIpoTuBomnonoxusie ynciaa. Moayip yucia.

Llenpie uyncna. PanmonanbHble yucina. CpaBHEHUE PALMOHAIBHBIX YHUCEN.
Apudpmernueckue IEHCTBUS C pallMOHAIbHBIMU unciaamMu. CBOICTBa CIIOKEHUS U
YMHOXEHHUsI pAllMOHAJIBHBIX YUCE.

Koopaunartnas npsimas. KoopaunatHas II0CKOCTb.

BeanunHbl. 3aBUCHUMOCTH MEKAY BeJIUYNHAMM

Eaunune! qavHsl, miomaamn, oobema, Macchl, BpEMEHHU, CKOPOCTH.

IIpumepsr  3aBUCMMOCTEM  Mexay  BennunHamu.  [IpencraBnenue
3aBUCUMOCTEN B BuAe popMyi. Beruuciaenus no popmyiam.

YucaosBbie 1 OyKBEeHHbIE BHIPAKEHUsA. Y PABHECHUS

YucioBble BBIpAXEHUSA. 3HAYEHUE YUCIOBOro BbIpaxkeHus. [lopsaok
JEHUCTBUN B YUCIIOBBIX BhIpaKEHUsIX. ByKBeHHbIE BbIpakeHUs. PackpbiTHe CKOOOK.
[TonoGHbIe cnaraembie, IPUBEAEHUE TTOJIOOHBIX cllaraeMbiX. GOpMYIIbI.

VYpaBuenusi. Kopenb ypaBHenuss. OCHOBHBIE CBOMCTBA ypaBHEHU. Penienue
TEKCTOBBIX 337]a4 C IOMOILbIO YPaBHEHHUM.

JJIeMEHTBI CTATUCTHKH, BeposAiTHOCTH. KoMOMHaTOpHBIE 3a1a4H

[IpeacraBnenre MaHHBIX B BHUAEC TaOJHUI[, KPYTOBBIX M CTOJOYATHIX
JUarpaMm, rpauKoB.



Cpennee apudmernueckoe. CpegHee 3HaUCHUE BETUYUHBI.
Crnydaiinoe coopiTre. JlocToBepHOE M HEBO3MOKHOE COOBITHSI. BEposSTHOCTH
CIIy4aitHOTo coOBITHI. Perenrne KoMOMHATOPHBIX 3a71a4.

FeOMeTpnquKne c[mrypbl. I/I3MepeHl/IH reOMETPpUICCKUX BCJINYNH

Otpesok. Iloctpoenne otpeska. [lnuHa oTpe3ka, JoMaHol. HM3mepeHue
JUIMHBI ~ OTpe3Ka, IIOCTPOCHUE OTpe3ka 3agaHHOM  JnuHbl.  [lepumertp
MHOTOYTOJIbHUKA. [11ockocTh. [Ipsamas. Jlyyd.

VYron. Buae! yrios. I'panycHas mepa yrina. IsmMepenue u noctpoeHue yrios
C IOMOIIIBIO TPAHCIIOPTHUPA.

IIpsamoyromeauk. Ksampar.  TpeyronbHuk. Buael  TpeyrojbHUKOB.
OxpyxHOCTb U KpyT. JJInHa OKpyxkHOCTU. Huco 7.

PasenctBo  ¢uryp. Ilomarue wu cBoictBa 1omanu. Iliomans
npsIMOYToJibHUKA U KBajpaTa. [lmomane kpyra. Ock cuMMeTpuu (pUrypsl.

Harnsanueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
IOpsIMOYTOJIBHBIN Napajuienenunen, Kyo, nupamMuia, LWIMHIP, KOHYC, map, chepa.
IIpuMeps! pa3BepTOK MHOIOI'PAaHHUKOB, LIWIMHAPA, KOHyca. IloHaTHe U cBOlCTBa
oobema. O0beM NMPSAMOYTOIBHOIO Mapajjiesienunena u Kyoa.

B3anmHOEpacnonoKeHue By XIIPAMBIX. [IepnieH UKy IspHBIETIPSIMBIE.
[TapajutenbHBIETIPSMBIE.

OceBas 1 LIEeHTpaIbHasi CHMMETPHH.

MaTtemaTHuKa B HCTOPUICCKOM pasBUTHUMN

Pumckas cucrema cuucnenus. [lO3MLMOHHBIE CHUCTEMBI CUYHUCIICHUS.
O6o3nauenue 1upp B pesueit Pycu. Ctapunabie Mepsl 1uHb. BBenenne merpa
Kak eQuHUILIbl JUIMHBIL. Metpuueckas cucrtema mep B Poccuu, B EBpornie. Mcropus
dbopMupoBaHUsS MaTeMaTHYeCKUX CHMBOJIOB. JIpoou B BaBwmiione, Erunte, Pume,
Ha Pycu. OTkphITHE AECATHYHBIX ApoOeit. Mup npocThix unceln. 30J0TOe CeUeHUeE.
YHucio Hynb. [losgBaeHne OTpULATEIIBHBIX YUCEN.

Anzeopa
AJire0OpanvecKue BbIPaKEeHUs

BykBeHHBIEBBIpKEHUS (BBIPAXKEHUS C TTIEPEMEHHBIMH). YKCI0BOE 3HAaUCHUE
OYKBEHHOTO BBIpaXKeHUs. JlOMycCTHMBbIE 3HAYCHUSI TEPEMEHHBIX, BXOJSAIIUX B
anreOpanueckre BhIpakeHUs. [loJcTaHOBKA BBIpAKEHUH BMECTO TEPEMEHHBIX.
PaBeHCTBO OyKBEHHBIX BbIp@KEHUH. TOXKIECTBO, OOKA3aTENbCTBO TOXJIECTB.
[IpeoOpazoBaHne BHIPAKCHHIA.

CBolCTBa CTENEHEH ¢ IIeabIM moka3areiieM. MHorowieHbl. (CioKeHHE,
BBIYUTAHUE, YMHOKEHHE MHOTrouJiecHOB. DOpMysbl COKpAlIEHHOTO YMHOKEHHSI:
KBaJIpaT CyMMBbI KBaJpaT pa3HOCTH, KyO cymmsl u Ky6 paznocmu. Dopmyna
Pa3HOCTH KBaJIpaToOB, Ghopmynvt cymmsl Ky608 u paznocmu Kyoos. PaznoxxeHue
MHOTO4YJieHa Ha MHoXxuTenu. KBaapaTHeli TpexulieH. BwldeneHue noaHo2o



keaopama 6 keaopamuom mpexuiere. Teopema Buera. PaznoxeHnue kBajapaTHOTO
TPEXWICHA Ha JIMHEHWHBICE MHOXUTENU. MHOTO4YIEHBl € OJHOM IIEPEMEHHOM.
Crenens MHOTOWIeHa. KopeHb MHOTOUJIEHA.

AnreOpamdeckas  apoOs.  Coxpamenwe  apoOeit.  JlelictBus ¢
anredpanvyecKuMu ApoosiMu.

PaunoHanbHble BBIpaKEHHS U MX IpeoOpa3zoBanHusa. CBOKCTBA KBaJApaTHBIX
KOpPHEN M UX IPUMEHEHUE B BEHIYUTAHUSX.

*

YpaBHeHUs U HEPABEHCTBA

YpaBuenue ¢ oxpHou 1nepeMeHHou. Kopens ypaBHenus. JluneliHoe
ypaBHeHue. KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Pemenue panuoHaNbHBIX ypaBHeHUW. IIpumepsl penieHus ypaBHEHMM BBICIIHMX
CTEIIEHEN: METOIbI 3aMEHBI IEPEMEHHON, PA3JI0KEHUE HA MHOKUTEIH.

VYpaBHeHHE C AByMs IEPEMEHHBIMU; penieHue cucreMmbl. Cucrema JBYX
JUHENHBIX YPAaBHEHMI C JABYMsS IIEPEMEHHBIMH; PEIICHHE ITOJACTAHOBKOW U
alreOpanvyeckuM CJIOKEHUEM. YPaBHEHHE C HECKOJBKUMH IE€PEMEHHBIMHU.
[Ipumepsl peleHuss HEIMHEWHBIX cucTteM. lIpuMepsl pelieHus ypaBHEHUN B
LEBIX YACIAX.

HepaBencTtBo ¢ omHol mnepemeHHoOW. Penienue HepaBeHcTBa. JIMHEWHBIE
HEPABEHCTBA C OJHOM NEPEMEHHOM M HUX cUCTeMbl. KBajapaTHble HEpaBEHCTBA.
IIpumepul pewrenus OpoOHO-PAYUOHATLHBIX HEPAGEHCME.

UucnoBele HEpPaBEHCTBA W HMX CBOMCTBA. /JlokazamenbCcmeo YUCA08bIX U
aneebpauieckux HepaseHcms.

ITepexon ot cioBecHOU (HOPMYIUPOBKUA COOTHOIICHUN MEXIY BEIMYMHAMU
K anredpanyeckoil. Pemenre TeKCTOBBIX 3ajjau aaredpanyeckum crocooom.

YucjioBble MOCJI€10BATEIbHOCTH

[lonsiTue mocCnenoBaTeAbHOCTH. Apu]MeTHdeckass W TeoMeTpUuYecKas
nporpeccun. dopmynbl 00mmero wieHa apuPpMETHUECKOH M TIeOMETPUYECKON
IPOrpPECCHil, CYMMBI TIE€PBBIX HECKOJIBKUX WJICHOB apU(METUYECKOH U
reOMETPUYECKOM ITPOTPECCH.

CI10HBIE TPOLICHTHI.

Yuciaosbie pyHKIUH

[Tonstue dyukuu. O6nacte onpeaeneHuss Qpynkiuu. CriocoObl 3amaHus
byukiuu. 'paduk GyHkumum, Bo3pactaHue U yobiBaHue (PyHKIIMU, HAUOOJbIIEE U
HauMCHbIIIee  3HA4YCHHWS  (YHKOMH,  HYJId  (QYHKIOHH,  IPOMEXYTKH
3HAKOTIOCTOSIHCTBA. UTeHne rpadukoB QyHKITHI.

ODYHKIMY, OMHUCHIBAIONIME TMPAMYIO W OOpaTHYIO MPOMOPIIMOHATILHYIO
3aBUCUMOCTH, uX rpaduku. JluneriHas ¢yHKiusg, ee rpaduk, T€OMEeTPUUYCCKUN
cmbicnt  kodpduimentoB. ['mmepOoma. Ksampatwunas ¢yHkuus, ee Tpaduk,
napa6ona. Koopnuuatel BepiuHbl mapabomibl, ock cummeTpun. Cmenenwbvie



@dyukyuu ¢ HamypaivHbiM nokazamenem, ux epaguxu. I'pabuxku QyHKIIUNA: KOpEHb
KBaJIpaTHBIN, KOpeHb KyOuueckuil, Moayib. Vcnonb3oBanue rpadukoB QyHKIIMMA
JUTSL PEIICHUs] YPAaBHEHUN U CHCTEM.

[Tpumeps! TpadudecKux 3aBUCUMOCTEN, OTPAKAIOIIUX PEeabHBIE MPOIIECCHI:
Kojie0aHue, TOKa3aTeNbHBI POCT; uUCA08ble QYHKYUU, ONUCLIBAIOUWUE MU
npoyeccasi.

[TapannensHblii mepeHoc rpaduka BAOIb OCEH KOOPIWHAT U CUMMEMpUs
OMHOCUMENILHO OCEll. *

Koopaunarel

N300paxenne 4ucen TOUYKaAMH KOOpAWHATHOW mpsmMoil. ['eomerpuueckuit
CMBICJI MOIyJIA 4ucia. YuCIOBBIE NPOMEXKYTKH: HMHTEpPBAI, OTPE30K, Jyd.
Dopmyna paccmoanus Mexicoy mouKamu KOOPOUHAMHOU NPIMOIL.

JlekapTOBBl KOOPJAMHATHI HA IUIOCKOCTH; KOOPAMHATHI TOUKH. KoopauHaTel
cepeaunsl orpeska. dopMyna paccTOSHUA MEXAY IBYMS TOYKAMM IUIOCKOCTH.
VYpaBHeHHe NpsAMOii, yriaoBoi Ko3(p(UUIUEHT NpsSMOH, yCIOBUE NapajuiebHOCTU
OpsIMBIX. YpaBHEHUE OKPYKHOCTH C LIEHTPOM B Haudaje KOOpPAMHAT U 8 1000l
3A0aHHOU MOoUKe.

I'padrueckass uHTEpHpeTausi YpaBHEHHUWA C JBYMs NEPEMEHHBIMH U HX
CUCTEM, HEPABEHCTB C IBYMsI IEPEMEHHBIMH U UX CHCTEM.

T'eomempus
IIpocreiiimme reoMerpudeckue GUrypbl

Touka, mnpsmas. Otpe3ok, ayd. Yrona. Buasl yrinoB. CMexHble U
BEpTUKaJIbHbIE YIibl. Buccekrpuca yria.

ITepecekaromuecs: U napajuienbHble npsimMble. [lepneHauKyIspHbIe MpsSMbIE.
[Ipu3Haku mapaieabHOCTH TpsAMbIX. CBOICTBAa MapajuIeNIbHBIX MPSIMBIX.
[lepnieHaAUKYIISIP U HAKJIIOHHAS K IIPSAMOM.

MHOroyrojibHUKHu

TpeyronpHuku. Buabl TpeyroapHukoB. Meauana, OucceKkTpuca, BBICOTA,
CpenHss JIMHUA TpeyroubHuKa. [Ipu3Haku paBeHCTBa TPEYroibHUKOB. CBOMCTBA U
NPU3HAKK  PABHOOEAPEHHOTO TpeyroiabHuka. CepelrHHbIA NepHeHAUKYJIIp
orpe3ka. CymMma yrioB TpEYrojabHUWKA. BHEMHWE YIibl TPEyroJbHHKA.
HepaBeHncTtBo TpeyrosbHuKa. COOTHOLIEHMS MEXAY CTOPOHAMU U yriamMu
Tpeyroynbauka. Teopema [Mudaropa.

[TogoGubie TpeyronpHuku. [lpu3HaKW mMOAOOUS TPEYrOJbHUKOB. TOUYKH
nepeceyeHus: MeauaH, OHCCEKTPUC, BBICOT TPEYTrOJbHHUKA, CEPEIMHHBIX
NEPIIEHIUKYIISIPOB CTOPOH TpeyroibHUKa. CBOWCTBO OMCCEKTPUCHI TPEYTrOJIbHUKA.
Teopema @aneca. Merpuyeckue COOTHOILIEHHS B IIPSAMOYTOJIBHOM TPEYTOJIbHUKE.
CuHyC, KOCHHYC, TAHI€HC, KOTAaHI€HC OCTPOro yrIJia MpsSMOYIOJIBHOTO Tpe-



yrojibHUKa U yriaoB ot 0 go 180. dopmynbl, CBS3BIBAIOLIME CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC OJJTHOTO M TOro ke yria. Pemenue TpeyroibHHKOB. Teopema
CHUHYCOB U TEOpPEMa KOCHHYCOB.

YerbipéxyronpHuku.  [lapamienorpamm.  CBoiicTBa W IPU3HAKU
napauienorpamma. [IpsMoyroabHUK, poMO, KBajapar, UX CBOICTBA M MPHU3HAKH.
Tpaneuus. CpenHsis IMHUS TpaNleUUU U €€ CBOICTBA.

MHoOroyroiasHuKd. Belykiple MHOTOYroJibHUKH. CymMMa yrioB BBITYKJIOTO
MHOroyroyibHuKa. [IpaBuiabHbIe MHOTOYTOJIBHUKH.

OKpy:KHOCTH U KpYr. 'eoMeTpuyecKkue MocTpoeHust

OKpy>KHOCTb U KpyT. DJIEMEHTHl OKPYXXHOCTH M Kpyra. LleHTpanbHble U
BIIMCcaHHble yrubl. KacatenbHas K OKpY)KHOCTM M €€ cBoicTBa. B3amMHoe
PACIIOJNIOKEHUE NPSIMOM M OKPYKHOCTH. ONHMCaHHAasE UM BIUCAHHAs OKPYKHOCTH
TPEYTOJbHUKA. BIMcaHHBIE M ONHUCAHHBIE YETBIPEXYTOJBHHUKU, MX CBOMCTBA WU
IIpU3HaKy. BrimcaHHbIE U ONTMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe wmecto Touek (I'MT). CepenuHHblil NepHEHIUKYISAP
oTpe3ka u ouccektpuca yria kak [MT.

['eomeTpuyeckne NOCTPOCHHS HUPKYJIEM U JIMHENKOW. OCHOBHBIE 3a1a4l HA
ITIOCTPOCHUE: TOCTPOEHUE YIJVIA, PABHOIO JTAHHOMY, IOCTPOCHHUE CEPEIUHHOIO
IIEPIICHIMKYJIApAa JAHHOIO OTPE3Ka, IIOCTPOCHUE IPAMOW, MNPOXOMAIIEH dYepes
JaHHYIO TOUKY M MEPHEHAUKYISIPHON NTaHHOW MpPsIMON, MOCTPOEHUE OUCCEKTPUCHI
na”Horo yria. [loctpoenue TpeyrojgpHuKa 110 3aaHHbIM diiemeHTam. Metoag ['MT
B 33/1a4ax Ha IIOCTPOCHUE.

I/I3MepeHHe reOMETPpH4Y€CKHUX BCJIHYNH

JlnuHa otpeska. Paccrosinue Mexay IBymsi ToOukaMu. PaccTositHue oT TOUKH
JI0 TIpsIMO. PaccTosiHre Mexay napaiieabHbIMU MPSIMbIMHU.

[TepumMeTp MHOTOYTOJIbHUKA.

JInmuHa OKpyKHOCTH. J[TMHA 1yTru OKPY>KHOCTH.

I'panycHas mepa yrna. BennunHa BOMCAaHHOTO yIJIa.

[TonsTus mwionaan MHOroyroibHuka. PapHoBenukue purypsl. Haxoxnenue
IJIOIIAAM  KBajpaTa, MPsAMOYIOJIbHUKA, TapajulesiorpaMma, TpeyroJibHUKA,
Tpaneuuu.

[Tonarne mnomamu kpyra. Ilnomane cexropa. OTHOLIEHHE TUIOLIAJEH
NMoI00HBIX GUTYP.

JlekapToBbIe KOOPAMHATHI HA IJIOCKOCTH
dopMyna paccTOsIHUAS MEXAY JAByMsa Toukamu. KoopawHaTel cepeauHbl

oTpe3ka. YpaBHEHHE (DUTYphl. YpaBHEHHS OKPYKHOCTU WM TPSMOH. YTIIOBOU
KO3 PUIIMEHT MPAMOH.



BekTopsl

[Tonsatue BekTOopa. Mopayne (mauHa) BekTopa. PaBHbIE BEKTOPHI.
Komnuneapusie BekTopbl. Koopaunatel BekTopa. ClokeHUE U BbIYMTAHUE
BEKTOpPOB. YMHOKE€HUE BeKTOpa Ha yucio. CKalspHOE NMPOU3BENECHHE BEKTOPOB.
Kocunyc yrina mexay 1ByMsi BEKTOpaMH.

I'eomeTpuyeckue npeodpazoBaHus

[lonsitue o mnpeoOpazoBanun ¢urypsl. JIBuxkeHnue @urypsl. Bums
JBIKEHUA(QUTYPBL: MapauieIbHbI MEepeHoC, oceBas CUMMETpPHs, LEHTpajbHas
cumMMeTpusi, noBopot. PaBHbie purypsl. ['omoTeTus. [logodue guryp.

JIEMEHTBI JJOTUKH

Onpenenenue. AkcuoMbl U TeopeMsbl. [lokazatenscTBo. J[0Ka3aTeIbCTBO OT
npotuBHOro. Teopema, oopatHas nanHoi. Heo0xoaumMoe u 10CTaTOYHOE yCIOBUS.
YroTpebiieHre JOTHYECKUX CBA30KECIU..., MO ..., M020ad U MOAbKO Mo20d.

FeOMeTpl/Iﬂ B UICTOPHUYECCKOM PAasBUTHH

N3 uctopuu reomerpun, «Hauana» Epknmma. Mcropus mstoro mocrynara
EBxinna. TpuroHomerpus — Hayka o0 MU3MEpEHHH TpeyroibHUKoB. [locTpoenue
MpaBUJIBHBIX MHOTOYTOJIbHUKOB. Kak 3apoaunacek ujes KoopJuHarT.

H.N. Jlo6auesckuii. JI. Ditnep. ®anec. [Mudarop.






IIpuMepHoe TeMaTHYeCKOe IUIAaHUPOoBaHKe. MaTeMaTuka. 5 Kiace

( 5 yacoB B HeenO, Bcero 175 vacoB)

<
= =9 XapaKTepucTHKA OCHOBHBIX BHIOB JIESITEJILHOCTH YYeHHKA
S 2 | Coxepikanue y1edHoro (Ha ypOBHE y4eOHBIX JelicTBHiIl)
S s MaTepuaja
=== x
=
I'nasa 1 20
HarypaabHblie yucia
P HaTypasibHBIX YUCEIT Onucvléams ~ CBOWCTBA  HATypaJbHOTO  psga. YuTaTh U 3alUCHIBAThH
2 | udpsr. HaTypaJbHbBIC YUCIIA, CPABHUBATH U YIOPAI0YMBATD UX.
TeCHTHIIHAS 3AIHECE Pacnosnasames Ha dvepTekaxX, PUCYHKAaX, B OKPYXKArOIIEM MHpE OTPE30K,
HATYPAIbHEIX IHCAIT pSIMYIO, Iy, TUIOCKOCTh. [IpUBOIUTH IPUMEPHI MOICIeH 3TUX QUryp.
Hszmepsime ninunbl 0Tpe3koB. CTPOUTh OTPE3KHM 3aJaHHOW JMHBI. Pernath
3 Otpesox 3aJjaul Ha HaXOXKJCHHWE JJIMH OTPE3KOB. BBIpakaTh OJHW CAWHMIIBI JUTAH
[LI0CKOCTb. uepes apyrue. [IpuBoanTs MpUMEPBI IPUOOPOB CO IIKATAMH.
Ipsimast. JTyq Cmpoums Ha KOOPAMHATHOM JIyde TOYKY C 3aJaHHOW KOOPIHMHATOM,
OIIPEENIATh KOOPAUHATY TOUYKH
5 | lxamna. 3
KoopannaTtHbIl 1y4
6 | CpaBHeHue 3
HATYpaJbHBIX YHCEI
[ToBTOpEHUE 1 1

CUCTEMAaTH3AIHS
y4eOHOTO MaTepuaa




Howmep
naparpada

Conep:xanue yaeOHOT0

XapaKkTepuCcTHKA OCHOBHbBIX BU/J0B JeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

MaTepuajia
KonTtpomnbsHas 1
paborta Ne 1
I'naea 2
CJi0:keHMe U BBIYUTAHUE 33
HATYPAJbHBIX YHCeJ
7 | Cnoxenue 4 | @opmyruposams CBOMCTBA CIOKEHHS U BBIYMTAHHUS HATYPAJIbHBIX YHUCEN,
HATypaJbHBIX YUCEIL. 3aMKChIBaTh 3TU CBOWCTBA B BUjae (hopmyi. [IpuBOIUTH MpUMEpPHl YUCIOBBIX
CBoiiCTBa CIIOKEHUA 1 OYKBEHHBIX BbIpakeHHui, (popmyn. CoOCTaBIsATh YHUCIOBbIE U OYKBEHHBIE
8 | Beramramme 5 | BBIP@KCHHS MO YCIIOBUIO §
HATYDATBHBIX THCET 3amayu. Pemath _YPaBHEHHMA Ha OCHOBAHMM 3aBHCHMOCTEH  MEXIy
KOMIIOHEHTaMU JEUCTBUN CJOXKEHUS U BbIUMTaHMS. Pemath TEKCTOBBIE
9 | Hncnosble 1 OyKBEHHbIC 3 | 3a1a4K ¢ MOMOIIBIO COCTABICHHS YpaBHEHUI.
BBIpAKEHHS. POpMyIIBI Pacnosnasams Ha deprexkax M PUCYHKAxX YIVIbI, MHOTOYTOJIbHUKH, B
KontpoubHast padora Ne 1 | YaCTHOCTHU TPEYTOJbHUKHU, MPSIMOYTOJIbHUKHU. Pacro3HaBaTh B OKpYXKaroliem
2 MHUpPE MOJIETU ATUX QUTYP.
0 v 3 C noMoMIbI0 TPaHCIIOPTUPA U3MEPSATH TPATYCHBIE MEPHI YTJIOB, CTPOUTD YTJIbI
PaBHCHHC 3aJlaHHOM TPaJyCHOM MeEpbl, CTPOUTh OUCCEKTPUCY JaHHOTO  yTJa.
11 | Yron. O6o3HaueHue Knaccudumuposats yribl. KnaccudummpoBath TpeyroabHUKA MO KOJTUYECTBY
YTIIOB paBHBIX CTOPOH ® 1O BWaaM uX yrioB. ONHUChIBaTh CBOWMCTBA
12 | Bust yroios. 5 | IPAMOYTOJIIbHUKA.

N3mepenue yrios

Haxooums ¢ momormipio GopMya mepuMeTpbl MPSMOYTOJIbHUKA U KBajpaTa.




Howmep
naparpada

Conepxkanue yueOHOro

XapaKkTepuCcTHKA OCHOBHbBIX BU/J0B JeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

MaTepuajia
13 | MHOroyroJibHUKH. 2 | Pemarh 3a7aun Ha HaxOXKJEHUE MEPUMETPOB MPSIMOYTOJIbHUKA U KBajJpara,
PaBnbie purypst IpayCHONM MEpHI YIJIOB.
*, (V) (V)
14 | Tpeyromsmuk u ero 3 | Cmpoums nOTHYECKyIO LEMOYKY PACCYXKICHHH, CONOCTABIIATH MOIyYCHHbIH
BUBI pe3yabTaT C YCIOBUEM 3aJauH.
Pacnosnasams GuUrypsel, UMEIOIUE OCh CAMMETPUHU.
15 | IIpaMOyTOJBHUK. 3
Ock cuMMeTpuudUrypbl
[ToBTOpEHUE N 1
CUCTEMaTU3aLUs
y4eOHOro Matepuasa
KonTtponshaspabora Ne 1
3
I'nasa 3
YMHOKeHHE U Je/IeHHe 37
HATYPAJIbHBIX YHCel
16 | YMmHOXeHue. 4 | ®opmyruposams CBOWCTBA YMHOXKECHHS W JCJIEHUS HATypaldbHBIX YHCET,
[lepemectuTenpHOE 3amuchIBaTH ATH CBOWCTBA B BUe GopMyil. PemaTs ypaBHEHUST HA OCHOBaHUU
CBOWCTBO YMHOKECHUS 3aBUCUMOCTEN MEXly KOMIIOHEHTaMHU apU(PMETHUECKUX TEUCTBHIA.
17 | Coverarennuoe u 3 | Haxooums ocrtatok Tpu jeneHuH HaTypambHbIX uucen. Ilo 3amanHOMY




Howmep
naparpada

Conepxkanue yueOHOro

XapaKkTepuCcTHKA OCHOBHbBIX BU/J0B JeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

MaTepuaJa
pacnpenenuTeabHoe OCHOBAHUIO U TIOKA3aTeI0 CTENICHN HaXOIUTh 3HAYCHHUE CTETICHH YHUCIIA.
CBOMCTBAa YMHOKEHUS HaxoauThs miomaau MpsSMOYroJbHUKAa W KBajapara C IMOMOIIbIO (OPMYIL
18 | Menenue 7 Bripakats oJHI eMHUIBI TUIONIAAH Yepe3 ApyTue.
Pacnosnasams Ha 4epTekax U PUCYHKAX MPSMOYTOJBHBINA IMapasuIeIIeIHIIe]I,
19 | Henenue ¢ ocratkom 3 nupamuay. Pacro3HaBaTh B OKpYXKalOIIEeM MHpPE MOJAEIU 3TUX (QUryp.
20 | Crermenp ynciia 2 | U300paxaTh pa3BEPTKU MPSIMOYTOJILHOTO MapalIeIeIUIe/[a i TAPaMUJIbIL.
Komrponsraspa6ota Ne 1 Haxooumwv 00bEMBI TPAMOYTOJIBLHOTO TIapajuiesienuneaa U Kyda ¢ moMOIIbIO
4 B dbopmyi. Beipaxkats 0JlHU €TUHUIIBI 00BbEMA YEpe3 ApYTHe.
Pewiamps xoOMOMHATOPHBIC 3a/1a4H C IIOMOIIBIO TTepedopa BapHaHTOB
21 | Ilmomanp. [Tmomrans 4
PSIMOYTOJIBHHUKA
22 | IlpstMOyTONTBHBIH 3
napauieIICUIe]I.
[Inpamuna
23 | O06béM mpssmoyronpHOTO | 4
napauiesienumneia
24 | KomOuHaTOpHBIC 321291 3

IToBTOpEHUE 1
CUCTEMATU3ALIUA
y4eOHOro Marepuaa




Howmep
naparpada

Conepxkanue yueOHOro
MaTepuajia

XapaKkTepuCcTHKA OCHOBHbBIX BU/J0B JeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

Kontponbshaspabora Ne
5

I'naea 4

OObIKHOBEHHBIE IPOOH

18

25

Ilousitue
OOBIKHOBEHHOM JTpo0HU

26

[IpaBunbHbIE U
HeIpaBUJIbHBIE IPOOH.
CpaBHeHue qpodeit

27

CroxeHue U BbIUYMTAaHUE
npo0ei ¢ OIMHAKOBBIMU
3HAMEHATEISIMU

28

Hpobu u nenexue
HATYpaJIbHBIX YUCEIT

29

CMenragHbpie Yncia

Pacnosznasams 0ObIKHOBEHHYIO JIpOOb, IPABUIIBHBIE U HETMPABUIIbHbBIE IPOOH,
CMEIIaHHbIE YUCIIa.

UutaTh © 3amuchiBaTh OOBIKHOBEHHBIE JpOOHM, CMEIIAaHHBIE YHCIA.
CpaBHUBaTh OOBIKHOBEHHBIE IpOOU C paBHBIMU 3HamMeHaTesIMU. CKIIabIBaTh
U BBIYUTATh  OOBIKHOBEHHBIE  JpOOM C  paBHBIMA  3HaMEHATEISIMHU.
[IpeoOpa3oBbIBaTh HEMPaBUIIBLHYIO JAPOOb B CMEIIAHHOE YHCIIO, CMEIIaHHOE
YHUCJIO B HEMPABWIbHYIO ApPOOb. YMETh 3alUCHIBATh PE3yJIbTAT JACICHUS JBYX
HaTypaJbHBIX YKCEI B BUIE OOBIKHOBEHHOM ApOOH.

[ToBTOpEHUE 1
CUCTEMAaTH3AIHS
y4eOHOTO MaTepuaa

KonTtponsnaspabora Ne




Howmep
naparpada

Conepxkanue yueOHOro

XapaKkTepuCcTHKA OCHOBHbBIX BU/J0B JeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

MarTepuasa
6
I'naea 5 48 |+
JecAaTH4HBbIE IPOOH

30 | IIpencraBienue 4 | Pacno3nasams, YUTATh U 3aITUCHIBATH JACCATUYHbBIC ApoOu. Ha3piBaTh pa3psiasl

O JIECATUYHBIX APOOSX JIECATUYHBIX 3HAKOB B 3aITUCHU JIECATUYHBIX ApoOeil. CpaBHUBATH JECSITHUHbIE
31 | CpaBHEHHETECATHIHBIX 3 npobu. OKpyrisTh AECATUYHBIC APOOU UM HATypajbHbIE uucia. BeIMOTHATH

npobeii MPUKUAKY ) )

pE3yNbTaTOB BBIUKCICHUN. BpIMONHATH apudmeTnueckue ACHCTBUS HaT

32 | OkpyrieHue yucern. 3 JEeCATHIHBIMH IPOOSMHU.

Hpukuaxn Haxooums cpennee apudmernueckoe HECKOIbKHX uucel. [IpuBoauthb
33 | CloxkeHue U BbIYMTAHUE 6 | IpuMephl CpeIHUX 3HAYCHUM BEIUYMHBL. Pa3bsCHITH, UTO Takoe «OJUH

NECATHUHBIX Apo0eit nporieHT». IlpencraBisaTh MNPOUEHTHI B BHUAEC JECITUYHBIX JpoOed u

JeCATUYHbBIC APOOU B BUAE MPOIEHTOB. HaxoMuTh MPOIEHT OT YKcCia U YUCIIO

KonTtponbsHaspabdoTa Ne 1

7 IO €ro MPOIEHTAM.
34 | YMHOXCHUEACCITHYHBIX | [

npobei
35 | JlenenuenecITUYHBIX 9

npobei

KontpomnbsHas pabota Ne 1

8




Conepxkanue yueOHOro
MaTepuajia

Howmep
naparpada

XapaKkTepuCcTHKA OCHOBHbBIX BU/J0B JeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

(O8]
»

Cpennee
apuPpMETHICCKOE.
CpenHee 3HaUeHUE
BEJIMYUHBI

37 | IIpoueHTsI.
Haxosenue mpoieHToB
OT Yucia

38 | Haxoxneuue yucia mo
€ro MpoIeHTaM

[ToBTOpEHUE 1
CUCTEMAaTH3aIIHS
y4eOHOTo MaTepuasa

KonTtponshaspabora Ne
9

IoBTOpEHME
U cHCTeMaTH3aus
y4eOHOro MmarepuaJia

19

YnpaxHeHus
IUJIs1 IOBTOPEHUSA Kypca
S KJacca

18




XapaKTepl/ICTl/lKa OCHOBHBIX BU/JI0B I1€ATC/JILHOCTH YYCHHKA

Conep:xanue yuednoro (Ha ypoBHE y4eOHBIX JIeiicTBHIA)
mMarepuaJa

Howmep
naparpada

KonTtpoawsnaspabora Ne 10 1

IIpumepHoe TeMaTH4YeCKOe IJIaHMpPOoBaHue. MaTemaTuka. 6 Kiacce
( 5 yacoB B Heneno, Bcero 175 vacoB)




Homepnapar

pada

Conepxxkanue yueOHOro

XapaKTepHCTmca OCHOBHBIX BU/I0B I€ATC/JILHOCTH YYCHHKA

MarepuaJa (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
I'naga 1 *
J{eJIMMOCTh HATYPAJIbHBIX 17
qHce
JlenmuTenuu KpaTHBIS 2 | @opmynuposams onpeeCHAS TOHITHIA: IEIUTEb, KpaTHOE, IPOCTOS YHCIIO,
2 TIpH3HAKH AETHMOCTH 3 | COCTaBHOE YHCIIO, OOIIMIA IeTHTEIb, HANOOIBIINIT OOLIHIA NCIUTENb, B3AUMHO
ua 10 5a 5 v Ha 2 MPOCTHIC YHCIIa, 00IIIee KpaTHOS, HAMMEHBIIIee 00IIee KpaTHOS U MPU3HAKH
d JIeIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
3 IIpusHaku 1emmMoCTH 3 | Onucvisams IpaBHJia HaXOXKJIeHUs HanbOoubero obmiero aenurens (HOJI),
Ha 9 W Ha 3 HaumeHsIero oomiero kparaoro (HOK) HeckombKkuxX uncen, pa3inoKeHHsI
4 HpOCTBIe U COCTaBHbIE 2 HaTypaJIbHOI'O YMCJia Ha IIPOCTBIC MHOKHUTCIIN
qrclia
5 HaunOonpmmiioommia 3
JCIATENh
6 Haumensieeobiiee 3
KpaTHOE
Kontponbnaspabora No 1
1
I'naea 2 38




Homepnapar
paga

Conepxxkanue yueOHOro
MaTtepuajia

XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITEeJIbHOCTH YYeHHKA
(Ha ypoBHE Y4eOHBIX AeiiCTBHI)

OObIKHOBEHHBIE APOOH

*

7

OCHOBHOE CBOMCTBO
Ipobu

Coxpamenuepodeit

[IpuBenenue apodei k
00111eMy 3HaMEHATEIIO.
CpaBHenue JipoOeit

10

CrnoxeHue 1 BbIUYMTAHUE
npobeit

Kontponbnaspabora No
2

11

YMHO)eHue npoleit

12

Haxoxnenue npobu ot
qucia

Kontponbnaspabora No
3

13

B3anmuo oOpaTHbIC

Dopmynuposams ONPEACIICHUS MMOHATUN: HECOKpaTUMas Ipo0b, o0Tuit
3HaMeHaTelb IByX JIpo0eii, B3auMHO 0OpaTHbie uncia. [IpuMeHs Th OCHOBHOE
CBOMCTBO J1po0Ou Jutsl cokpaieHus apooeit. [lpuBoaute 1podu K HOBOMY
3HaMmeHateno. CpaBHUBATh OOBIKHOBEHHBIEC TPOOU. BBIMOIHATH
apu(pMeTudecKre JeHCTBUS HaJl OOBIKHOBEHHBIMU APOOSMHU.

HaxoauTek Apo0b OT 4Kcia ¥ YUCIIO TIO 33JJaHHOMY 3HAY€HUIO €0 ApOoOHu.
[Ipeobpa3zoBbIBaTh OOBIKHOBEHHBIE IPOOU B AecaTUuuHbIe. HaxoauTh
JECATUYHOE MPUOTHAKEHNE OOBIKHOBEHHOU JIpoOU




Homepnapar
paga

Conepxxkanue yueOHOro
MaTtepuajia

XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITEeJIbHOCTH YYeHHKA
(Ha ypoBHE Y4eOHBIX AeiiCTBHI)

qucia

14

Jlenenue apodei

15

HaxosxeHre uucia mo
3HAYCHUIO €T0 ApooH

16

[IpeobOpazoBanue
0OBIKHOBEHHBIX JApOOeCH
B JE€CATUYHEIE

17

beckoneunslie
NEPUOIUIECKUE
JECSATUYHBIC TPOOHU

18

Hecsatnunoe
npuOIUKEHUE
0OBIKHOBEHHOM JpOoOH

Kontponbnaspabora No
4

I'naea 3

OTHOLICHUA U TPONOPLMHA

28




Homepnapar
paga

Conepxxkanue yueOHOro

XapaKTepHCTmca OCHOBHBIX BU/I0B I€ATC/JILHOCTH YYCHHKA

MarepuaJa (Ha ypoBHE Y4eOHBIX AeiiCTBHI)
19 | OrHoweHuUs “*Dopmynupoeams ONPEIEICHUS OHITUI: OTHOIIEHUE, IPOIIOPLU,
20 | Mporopram NPOLEHTHOE OTHOLICHHE JABYX YHCEIL, IPAMO IPONOPLHOHAILHBIE 1 oOpaTHO
MIPONIOPLIMOHAJIBHBIE BEIMUYUHBIL. [[pUMEHSATH OCHOBHOE CBOMCTBO OTHOILIEHHUS U
21 IIponenTHOC OCHOBHO€ CBOMCTBO IIponiopiuu. [IpuBoguTh NpuMephl U ONIUCHIBATH CBOMCTBA
OTHOIICHHUC IBYX THCCI BEJIMYMH, HAXOSIIHUXCS B MIPSMON U 0OOpaTHOM MPOMOPIUOHAIBHBIX
KOHTpOJILHaﬂpa60Ta No 3aBUCUMOCTIAX. HaXOI[I/ITB IMPOOCHTHOC OTHOIICHUC ABYX YUCCIL. I[eJ'H/ITB YUCIIO
5 Ha IPONOPLMOHAIILHBIE YACTH.
3anucvieams ¢ TOMOLIBIO OyKB OCHOBHBIE CBOMCTBA APOOH, OTHOLLICHUS,
22 | [Ipsimas u oOpaTHas
MPOIIOPLIH.
MPONIOPLUOHAIIbHbBIE
ABHCMOCTI Ananusuposams UHPOPMALIHIO, MPEICTABIEHHYIO
B BUJIC CTOJIOYATHIX M KPYTOBBIX Auarpamm. [IpeacraBisats nHGopMainiio B
23 | llenenue yucna BU/JIC CTOJIOYATHIX M KPYTOBBIX JHArPaMM.
B TaHHOM OTHOLICHUH Ilpusooums ipuMepbI CIy4alHbIX cOObITUH. HaxoauTh BEpOSITHOCTD
24 | OKpy*XHOCTb U KpYT CIIy4aitHOTO COOBITHSI B OIIBITaX
C PaBHOBO3MOKHBIMH HCXOJJAMH.
25 | lmana oxpyKHOCTH. Pacnosnaéams Ha 4epTEXaX U PUCYHKAX OKPYKHOCTD, KPYT, LIMJIMHAP, KOHYC,
[lnomans kpyra cepy, mIap ¥ UX IEMEHTHI. Pacro3HaBarh B OKpyXKaroUleM MUPE MOJIENH STHX
26 HuiuHap, KOHYyC, 11ap ¢buryp. CTpOUTH C TOMOIIBIO IUPKYJISL OKPY>KHOCTh 33JIaHHOTO paJinyca.
27 TTHarpaMe: N300paxkats pa3BEPTKH IIMIIMHIPA U KOHYca. Ha3piBaTh npuOmmxE€HHOE
3HaueHue yucia. Haxonuts ¢ momoipio GopMy IJTUHY OKPY>KHOCTH,
28 Cnydaitabie cOOBITHS.




Homepnapar
paga

Conepxxkanue yueOHOro

XapaKTepHCTmca OCHOBHBIX BU/I0B I€ATC/JILHOCTH YYCHHKA

MarTepuasa (Ha ypoBHe y4eOHbIX JeiicTBHIl)
BepositHOCTD JI01LIAJIb KpyTa
CIIy4aitHOTO COOBITHS
KonTtponbshaspabora Ne 1
6
I'nasa 4
PanmnonajibHbIE YHCIA 72
M JeCTBUA HAJ HUMH
29 | [lonoxuTenbHbIC 2 | Ilpusooums ipuMepbl UCIIOJIH30BAHUS MTOJIOKUTEIBHBIX U OTPUIATEIIHHBIX
U OTpHIIATEIbHBIE YHCIIA yucen. @opMyaupoBaTh ONPeAeICHUE KOOPAUHATHOUN NpsiMoil. CTpOUTH
30 | KoopmumatHast mpsivas HAaKOOPAMHATHOM MPSIMOW TOUKY C 33JITaHHOW KOOPJIMHATOW, OIIPEACIISTh
KOOPAMHATY TOUKH.
31 | Hepie uncna. Xapaxmepuzoeames MHOXKECTBO LEbIX uncell. OObSICHATH MOHATHE MHOYKECTBA
PanmonanbHele uynciia PALMOHAIBHBIX YHCEIL.
32 | Monaynp uncia Dopmynuposams onpenesieHre Moayis yucia. Haxonuts Moayinb yucia.
Cpasnusams panoHaIbHbIE YUCiia. BeIMOMHITE apudMeTHUYECKUE IeUCTBUS
33 | CpaBHeHUE YKcen .
HaJl palioOHaIbLHBIMU YUCIaMU. 3alUChIBATh CBOMCTBA apu(PMETHUECKUX
KonTponsHaspabora Ne JEUCTBUN HaJ| pallMOHATLHBIMU YKciiaMu B Bujie popmyn. HazpiBathb
7 Kod(pureHT OyKBEHHOTO BBIPAKEHUSI.
34 | Croxente 4 | [Ipumensme CBOWCTBA NIPU PEIICHUH YPAaBHCHHH. PemiaTh TEKCTOBbIE 3a/1a4d €




Homepnapar
paga

Conepxxkanue yueOHOro
MaTtepuajia

XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITEeJIbHOCTH YYeHHKA
(Ha ypoBHE Y4eOHBIX AeiiCTBHI)

PpaluOHAJIbHBIX YU CCII

35

CBolicTBa CIIOKEHUA
palMOHAJILHBIX YHCEIT

36

Brerunranue
pAlMOHAIBHBIX YHACET

Kontponbnaspabora No
8

37

YMHOXEHNE
pAMOHAIBHBIX YHACET

38

CBoiicTBa YMHOKEHHUS
palMOHAIIBHBIX YHCEI

39

Koadduruenr.
PacrnipenenurensHoe
CBOVMCTBO YMHOKECHUS

40

Jlenenue panroHaIbHBIX
qyucen

Kontponbnaspabora No

IOMOLIBIO YPABHEHUM.

Pacno3znasams Ha yepTeKax U pUCYHKaX MEPIEHANKYJISIPHBIE U MApaJUIeIIbHbBIE
npsiMble, PUTYpPbI, UMEIOIINE OCh CHMMETPHUH, IEHTP CUMMETPUU. Y Ka3bIBaTh
B OKPYXaroIeM MUPE MOJENHN 3TUX (uryp. PopMynnpoBaTh ONpeaeIeHNe
NEPHEHANKYJIAPHBIX MPSAMBIX U NapaJIeNbHbIX OPSIMbIX. CTPOUTH € TOMOILBIO
YTOJbHUKA MEPIEHAUKYISIPHBIE IPSIMBIE U MTApaJUICIbHBIE MPSMBIE.
ObvacHAmMb U WIUTIOCTPUPOBATH MOHATHE KOOPIUHATHOM TIIOCKOCTU. CTPOUTH
Ha KOOPJIMHATHOM MIIOCKOCTH TOYKH C 33JJaHHBIMA KOOPJAUHATAMM, OIIPEIEISATh
KOOPJIMHATHI TOYEK Ha MIIOCKOCTH. CTPOUTH OTJIETbHBIE TpaduKH
3aBUCUMOCTEN MEX]ly BEIMUMHAMM 110 TOUKaM. AHAJIIU3UPOBATh rpaduKu
3aBHCHUMOCTEH MEXIy BeJIMUYMHAMU (pacCTOsIHUE, BpeMsl, TEMIIepaTypa u T. I1.)




Homepnapar
paga

Conepxxkanue yueOHOro
MaTtepuajia

XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITEeJIbHOCTH YYeHHKA
(Ha ypoBHE Y4eOHBIX AeiiCTBHI)

9

41

PemenneypaBuenui

42

Pemenne 3amau ¢
ITOMOII[BI0 YPABHEHUH

KontponbHaspabora No
10

43

[TepnieHnuKyIsIpHBIC
npsiIMbIE

44

OceBas U LEHTpabHas
CUMMETPHUU

45

[TapauienbHbIe TPSIMBIE

46

Koopaunartnas
IUIOCKOCTh

47

I'padpuxu

KontponbHaspabora No
11

IToBTOpEHME

20




Conep:xanue yaeOHOT0
MaTtepuajia

Homepnapar
paga

XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITEeJIbHOCTH YYeHHKA
(Ha ypoBHE Y4eOHBIX AeiiCTBHI)

U CHCTeMATH3AIUs
yueOHOro MarepuaJia

YnpaxxHeHus 19
JUTsl IOBTOPEHUS Kypca

6 Kacca

Kontponbnaspabora No 12 1

IIpuMepHoOe TeMaTHUYeCKOE IVIAHMPOBaHKe. AJiredpa. 7 Kiace

( 3 yaca B Henenro, Bcero 105 yacoB)




<
- £
S 2 | Conepxanne yuedHoro XapaKTepuCTHKA OCHOBHBIX BH/I0B AeSIT€IbHOCTH YUYCHUKA
E S MarTepuaja (Ha ypoBHe y4eOHBbIX 1eiiCTBH)
<
=
*
I'naea 1
JIuHeiiHOe ypaBHeHUE 15
¢ OTHOM NepeMeHHOoI
1 | Beenenue B anre0Opy Pacnosznasams yncnoBbie BbIpaKEHUS U BBIPAKEHUS C IEPEMEHHBIMH,
2 | Jluneiinoe ypaBHeHuUe JIMHEWHbIEC ypaBHEHUS. | [pUBOAUTE TPUMEPHI BEIPAXKEHUM C IEPEMEHHBIMH,
OJTHOH TTEPEMEHHOI JUHENHBIX ypaBHEHUI. COCTABIISITh BRIPAXKEHUE C [epeMEHHBIMH 110
YCIIOBHUIO 337ja4M. BBINMOIHATE IpeoOpa3oBaHus BEIPAKEHUI: IPUBOIUTH
3 | Pemenue 3anau ¢ S | HogoGHBIE craraeMbie, pacKpbIBaTh CKOOKH. HaxXo[UTh 3HAUCHHE BBIPAKCHHSL
IIOMOIIBbIO YPABHCHHH C IEpEMEHHBIMHU TPU 33JJaHHBIX 3HAUYCHUAX NepeMeHHbIX. KnaccupuunpoBaTh
[ToBTOpEHHE 1 | anrebpanyeckue BolpakeHUs. ONUCHIBATH LENbIE BBIPAXKECHHUS.
U CHCTEMATU3ALNS Dopmyauposams ONIPENICIICHNAE JIMHEUHOTO ypaBHEHUS. Pemats muHerHoe
yueGHOTro MaTeprana ypaBHeHue B oOuieM Buze. IHTepnpeTupoBarh ypaBHEHHE Kak
MaTEMaTUYECKYIO0 MOJEIb peanbHON cuTyauuu. ONUChIBaTh CXEMY PELLICHHUS
KonTtpomnrHas pabota Ne 1 . ..
1 TEKCTOBOM 3aJ1a4y, IPUMEHATh €€ IS PEIICHU 3a1a4
I'naea 2 50
Ieable BbIpaxeHus
4 | ToxkaecTBEHHO paBHbIE 2 Dopmyruposams:




Howmep
naparpada

Coaep:xxanue yueOHOT0
MaTepuaJja

XapakTepuCcTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

BbIpakeHUA. TOXIecTBa

Crenenp ¢ HaTypaJIbHBIM
IIOKa3aTelIeM

CBoOliCTBa CTENEHU C
HaTypaJIbHBIM
MOKa3aTEJIEM

OnHOYIIEHEI

MHOTro4JICHBI

CroxeHue U BbIUYMTAaHUE
MHOT'OYJIEHOB

KonTtponbshas padora Ne
2

10

YMHOXK€EeHNE OTHOUIIEHA
Ha MHOTOYJIEH

11

YMHOXEHUE
MHOTOYJIEHA HA
MHOTOYJIEH

LOnpeoenenus: TOXJIECTBEHHO PABHBIX BBIPAKEHUI, TOXKIECTBA, CTEIIEHU C
HaTypaJibHbIM OKa3aTeJIeM, OJTHOWICHA, CTAHAAPTHOTO BUJIa OJTHOWICHA,
Ko3(ppuimenTa oJHOUIEHA, CTENEHN OJJHOUJIEHA, MHOTOWIEHA, CTENIEHU
MHOT'OWJICHA,
ce0licmea: CTENEHN C HATYpaJIbHBIM [TOKa3aTelieM, 3HaKa CTEIEHU;
npasuna: A0Ka3aTeabCTBA TOXKIECTB, YMHOKEHHSI OJJHOYJIEHA HA MHOTOYJIEH,
YMHOKE€HHSI MHOTOYJIEHOB.

/loka3vieamsb CBONCTBA CTENIEHU C HATYPaJIbHBIM I1I0KA3aTEIEM. 3alIMChIBAaTh U
JI0Ka3bIBaTh (POPMYJIbL: IPOU3BEACHUS CYMMbI U PA3HOCTH JIBYX BBIPA)KEHUM,
Pa3HOCTHU KBaJIPATOB ABYX BBIPAKECHMI, KBAaJpaTa CyMMBbI M KBaJapara
Pa3HOCTU JBYX BbIpaXXEHHM, CyMMbl KyOOB U pa3HOCTH KyOOB JIBYX
BBIPAKEHU.

Buviuucnsame 3HaueHne BBIpAXEHNN € IEpeMEHHBIMU. [[puMeHsITh CBOMCTBA
CTENEeHU JJIs IpeoOpa30BaHusl BbIpaKEHUI. BBINOIHATE yMHOKEHHE
OJIHOWJICHOB Y BO3BEJICHHE OJHOUJIEHA B CTeNEeHb. [[pMBOAUTH OAHOUIIEH K
CTaHAAPTHOMY BUAY. 3alUChIBATh MHOTOYJIEH B CTAHAAPTHOM BUJIE,
onpenensaTh CTeNeHb MHOTOWIeHa. [IpeoOpa3oBbIBaTh NPOU3BEACHUE
OJIHOWJIEHA U MHOTOWIEHA; CYMMBI, pPa3HOCTH, TPOU3BEIAECHUS ABYX
MHOTOWICHOB B MHOI'OUJIEH. BBINOIHATE pa3ioKeHHe MHOTOWIEHA Ha
MHOYKHUTEIIN CIIOCOOOM BBIHECEHUS OOILETO MHOKHUTENSI 32 CKOOKH, CIIOCOOOM




Howmep
naparpada

Coaep:xxanue yueOHOT0
MaTepuaJja

XapakTepuCcTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

Paznoxenue
MHOT'OWIECHOB Ha
MHOKUTEIIN. BriHEeceHne
00IIIeTO0 MHOXKHUTEIIA 3a
CKOOKH

13

Paznoxenue
MHOT'OWICHOB Ha
MHOXKHUTEIIN. MeTo
IpYNIUPOBKHU

KonTtponshaspabora Ne
3

14

[IponsBenenue pasHOCTH
U CYMMBI ABYX
BBIPAKCHUU

15

Pa3HocTh KBasipaToB
JIBYX BBIPAXKEHUU

16

KBanpar cymmebl
Y KBAJIpaT pa3HOCTH
JIBYX BBIPAXKEHU

JPYIIUPOBKH, TI0 POpMYyJIaM COKPAIIEHHOTO YMHOXEHHUS U C IPUMCHECHUEM
HECKOJBKHX cITOcO00B. Mcrnoib30BaTh yKa3aHHbIE IPEO0OPa30BaHUs B
MPOLIECCE PEUICHUS YPABHEHUH, TOKA3ATENBCTBA YTBEPKIACHUM, PEIICHUS
TEKCTOBBIX 33]1a4




Howmep
naparpada

Coaep:xxanue yueOHOT0
MaTepuaJja

XapakTepuCcTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

[TpeobpaszoBanue
MHOTOWIEHA B KBaJIpaT
CYMMBI WJIM Pa3HOCTH
JIBYX BBIPAXKEHUI

KoHnTtponbshas padora Ne
4

18

CyMMma u pa3HOCTh
KyOOB JIBYX BBIpa)KEHUI

19

[IpuMeHneHue pa3InyHbIX
Croco0OB Pa3I0KECHUS
MHOTO4JIEHA Ha
MHOKUTEIN

[loBTOpEHNE
¥ CHUCTEMAaTH3alus
y4eOHOTO MaTepuasa

KonTtponbshas padora Ne
5

I'naea 3
DyHKUUHA

12




Howmep
naparpada

Coaep:xxanue yueOHOT0
MaTepuaJja

XapakTepuCcTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

20 | Csi3u Mexay 2 | JIpueooums mpuMepsl 3aBUCUMOCTEH MEXAY BeIMUnHaMu. Pa3znuuaTs cpeau
BenuunHamMu. OyHKIusa 3aBUCUMOCTEN (PYHKIMOHAIBHBIE 3aBUCUMOCTH.
21 | Croco6st 3amanus o | Onuceisamenonamua: 3aBUCUMON 1 HE3aBUCHMOM [IEPEMCHHBIX, QYHKIHH,
byHKIHH aprymeHTa (yHKUUH; criocoObl 3aganus GyHkuuu. @opMyaupoBaTh
onpeneneHus: 00JacTH onpeAeseHus PyHKIUU, 001acTH 3HAYEHU (PyHKIUH,
22 | I'padpuk dpyHKimm rpaduka GyHKIUY, TUHEHHON QYHKIMU, TPSIMON MPONOPIIMOHAIBHOCTH.
23 | Jluneitnas GpyHKums, eé Buiuucname 3HaueHre QyHKIUU 10 33JaHHOMY 3HaUYEHUIO apTryMEHTa.
rpaduKu cBoiicTBa CocraBasaTh TabauIbl 3HaueHUH GyHKIHH. CTpOUTh TpaduK QyHKIIHH,
T 1 3amanHou TabnuuHo. [1o rpaduky QyHKIMH, ABISIOMIEHCS MOJEIBIO
OBTOPCHIE peaabHOro MPOLECCa, ONMPEAEIATh XapaKTEPUCTUKH 3TOro npouecca. CTpoutsb
W cueTeMatnsai rpaduk JTUHEHHOW QPYHKITUU U TPSIMOU MPOTIOPIIMOHAIBHOCTH. ONUCHIBATh
yHeOHOro MaTepuana CBOMCTBA ATUX PYHKIUI
KonTtponbsHaspaboTa Ne 1
6
I'naea 4
CucreMbl JIMHEHHBIX 20
YPaBHEHMH C IByMs
nepeMeHHbIMH
24 | YpaBHEHUS C IBYMsI 3

NEPEMCHHBIMHU

IIpusooums npumepwvi: ypaBHEHUS C IBYMsI IEPEMEHHBIMU; TUHEHHOTO




Howmep
naparpada

Coaep:xxanue yueOHOT0
MaTepuaJja

XapakTepuCcTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
(Ha ypoBHE Y4eOHBIX JeiiCTBHH)

N
(6]

JIuneliHOE ypaBHEHME C
JBYMSI IEPEMEHHBIMU U
ero rpaduk

26

CucremMbl ypaBHEHUH C
JIBYMSI TIEPEMEHHBIMHU.
['paduyeckuii meTon
PEILIEHUS CUCTEMBI JBYX
JIMHENHBIX YPABHEHUH C
JIBYMsI [IEPEMEHHBIMU

27

Pemenue cucrem
JIMHENHBIX YPABHEHUH
METOJIOM MOJICTAHOBKH

28

Pemenue cucrem
JIMHENHBIX YPABHEHUN
METOJIOM CJIOKEHUS

29

Pemenue 3amau ¢
MTOMOILBIO CUCTEM
JIMHENHBIX YPABHEHUN

[ToBTOpEHUME

+YPAaBHEHHUS C IBYMsI [IEPEMEHHBIMU; CUCTEMBI JIBYX JIMHEUHBIX YPaBHEHUI

C IBYMsI IEPEMEHHBIMU; PEATbHBIX IPOLECCOB, A1 KOTOPHIX YPaBHEHUE C
JIBYMSI IEPEMEHHBIMU WJIM CUCTEMA YPABHEHUH C IBYMsI IEPEMEHHBIMU
ABJISIIOTCS MaTEMAaTHYECKUMU MOJIETISIMU.

Onpenenarp, ABIAETCS JIU NIapa YMCEN PELIEHUEM JaHHOTO YPaBHEHHUS C
JIBYMS IEPEMEHHBIMU.

Dopmynuposamo:

onpeoeneHus: PeIICHUs] ypaBHEHUS C IByMs IEPEMEHHBIMU; YTO 3HAYUT
PELINTh YpaBHEHUE C IBYMs IEPEMEHHBIMU; rpapuka ypaBHEHHUS C JBYMsI
NIEPEMEHHBIMMU; JINHEWHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMHU; PELLICHUS
CUCTEMBI YPaBHEHHUI C ABYMs [IEPEMEHHBIMH;

c80UCmMBea YPaBHEHUN C ABYMS IIEPEMEHHBIMHU.

Onucviéamy: cBoWCcTBa rpadvka JIMHEWHOTO YpaBHEHUS B 3aBUCUMOCTH OT
3Ha4YE€HUN KOA(PPUIIMEHTOB, rpaduUECKUil METO PELIEHUSI CUCTEMBI IBYX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU, METO]T ITOJACTAHOBKU U METO/T CIOKEHUS
JUTSl pEUICHUSI CUCTEMBI JIBYX JINHEWHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMH.
Cmpoumb rpapuk TUHEHHOTO YPAaBHEHHUS C IByMs [TIepEMEHHbIMU. PemaTh
CUCTEMBI JIBYX JINHEWHBIX YPAaBHEHUI C JByMS IEPEMEHHBIMH.

Pewams TexcTOBBIE 3a1a41, B KOTOPBIX CHCTEMA JIBYX JINHEWHBIX YPaBHEHUI
C IBYMsI IEPEMEHHBIMH SIBJISIETCSI MATEMATUYECKON MOJENBIO PEAIBHOTO




Conepxxkanue yueOHOT0 XapakTepuCcTHKAa OCHOBHBIX BU/IOB J1eSITeJIbHOCTH YUEeHUKA
Marepuaja (Ha ypoBHE Y4eOHBIX JeiiCTBHH)

Howmep
naparpada

Y CUCTEMATHU3ALMS JAIpOIIeCcca, U UHTEPIIPETUPOBATH PE3YIbTAT PEUICHUS] CUCTEMBI
y4eOHOro Marepuana

KontponrsHaspaboTa Ne 1
7

IHoBTOpEeHHE U
cHCTeMaTH3aIus Y4eOHOoro 6
MaTepuaJa

VYnpaxueHus 1Jis TOBTOPEHUS 5
Kypca 7 knacca

HToroasi KOHTpoOJIbHAsIpAOOTA 1




IIpumepHoe TemaTHYEeCKOE IVIAHMPOBaHue. AJiredpa. 8 kiace

(I BapuanT. 3 yaca B Hejento, Bcero 105 yacon)

®
Q e
& XapaKkTepuCTHKA OCHOBHBIX BH/I0B
S & Conep:xkanue y4eOHOro
s = e TeJIbHOCTH Y4eHUKA
= S MarepuaJjia . .
S * (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
I'naga 1 44
PanunonanbHble Apo0M U UX CBOICTBA
1 | PanuoHasibHbIE BBIPAKEHHUS Pacnosznasams 11enble paiioHaIbHbIE
2 | OcHOBHOE CBOMCTBO paIrmoHaIbHON Apoou. CokparieHue BBIpA)XECHNUA, IPOOHBIE paLMOHAIBHBIC
pobeit BBIP@XEHNA, IPHBOJUTH IPHMEPEI TAKUX
BBIPKEHH.
3 | CnoxeHHe ¥ BBIMMTaHUE PALMOHATIBHBIX JpO0Oei ¢ 2| @opmynuposame:
OAMHAKOBBIMH SHAMCHATC/IAMU onpeodelienus: PAlMOHATIBHOTO BBIPAKCHHUSI,
4 | CnoxeHye ¥ BEIYMTAHUE PALMOHAIBHBIX Apo0ei ¢ pasHbpiMu | 3 | JOMYCTUMBIX 3HAYCHUHU IEPEMCHHOH,
3HAMECHATEISIMHU TOXKIACCTBCHHO PABHBIX BBIpa)KeHHﬁ,
TOKJI€CTBA, PABHOCWIbHBIX YPAaBHEHUI
KonTponbraasgpadora Ne 1 mo Teme « ClioxeHue u 1 > P P ’
. PalMOHAIIBHOTO YPABHEHUS, CTENIEHU C
BBIYMTAHKNE PALMOHAIBHBIX APOOEiD»
HYJIEBBIM TOKa3aTeJIeM, CTEIEHU C 1EJIbIM
5 | YMHOXeHHE pallMOHANbHBIX ApoOeil. Bo3BeneHnune 2 | oTpUIIATENBHLIM TIOKA3ATENEM,
palMoHaNbHON JPOOH B CTENEHD CTaHAAPTHOIO BUJIA YKCIia, 00paTHOM
6 | JleneHue pauMoOHANBHBIX Ipo0Oeit 2 | IPOHOPIHOHATIEHOCTH,




Howmep
naparpada

Coaep:xanue yueOHOTo
MaTepuaJa

XapaKTepuCTHUKA OCHOBHBIX BH/I0B
NAeATeJbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

Tosx1ecTBEeHHBICTTPEOOPa30BAHUSAPAIMOHATHHBIX BRIPAKCHHM

OyHKIUA Y= ; u e€ rpaduk. OOpaTHas

IIPOIMOPHHUOHAIIBHOCTD.

KonTtponbsHaspabora Ne 2 1o Teme « YMHOKEHHUE U JIeTICHUE

palMOHANIBHBIX APOOei»

C6801icmea: OCHOBHOE CBOMCTBO
palMoOHAILHON IpoOU, CBOMCTBA CTETICHU C

LEJIbIM [TOKa3aTeNeM, YpaBHEHU M, PYyHKIIUN
K

y=—,

n
npasuia: CIOKEHUS, BBIUYUTaHUS,
YMHOXKEHUS, JIeTICHUs Ipo0Oei, BO3BEACHUS
JIpoOU B CTENEHB; YCIOBHE PABEHCTBA
JIpoOU HYIIO.
Jloka3zvleams CBOMCTBA CTEIICHU C 1EJIBIM
MOKa3aTeseM.
Onucwieamsb rpadUIeCKUl METOI PEIICHUS
YPaBHEHHUN C OJTHOU IEPEMEHHOM.
IIpumensimv OCHOBHOE CBOMCTBO
parMoOHANIBHON JPOOH JIJIsI COKpAICHHS
u ipeoOpazoBanus Apooeit. [IpuBoauTh
npoOu K HOBOMY (00ITIeMy) 3HaMEHATEJTIO.
Haxoautk cymMMy, pa3HOCTb, MPOU3BECHNE
Y 4acTHOE ApoOei. BBITIOTHATH
TOXECTBEHHBIC MMPEOOpa30BaHUs
pallMOHAJIBHBIX BBIPAXKEHUH.




Howmep
naparpada

Coaep:xanue yueOHOTo

XapakTepuCTHUKA OCHOBHBIX BH/IOB
eI TeJIbHOCTH Y4eHUKA

MarTepuaJia N .
(Ha ypoBHe y4eOHBIX J1eiicTBHI)
. Pewams ypaBHEHHUS ¢ IEPEMEHHOI B
3HaMeHarele Ipoou.
Ilpumenams CBOMCTBA CTEIICHU C LIEJIBIM
noKazareJyieM Uil MpeoOpa3oBaHUs
BBIPAKEHUMU.
3anucvieamp 4iClIa B CTAaHJIAPTHOM BHJIE.
Buvinonnams nocTpoeHue U 4YTeHue rpaduka
K
GYHKIUU Yy = —
n
I'naga 2
KBaapaTHbie KOpHHU. 25
JleiicTBUTE/IbHBIE YHCJIA
10 | PanmonanpHbIC ¥ UppaIlOHATBHBIC YHCTIA 2
11 | KagpatHbie KopHU. ApudmMeTndecKkuit KBaapaTHbI KOpeHb | 3 | Onucviéamsy: IOHSITHE MHOKECTBA,
12 | Oymuxmus y = X2 1 eé rpaduk 3 | 7IeMEeHTa MHOXECTBA, CIIOCO0bI 3a1aHus
MHOKECTB; MHO>KECTBO HATypaJIbHbIX
13 | MHOeCTBOH €r0 3JIEMEHTHI 2 yyCes1, MHOKECTBO 1EJIbIX UHcel,
14 | IlogmHuoOxecTBO. OnepaniurHag MHOKECTBAMHU 2 | MHOXXECTBO pallMOHAIIBHBIX YUCCII,




Howmep
naparpada

Coaep:xanue yueOHOTo

XapakTepuCTHUKA OCHOBHBIX BH/IOB
eI TeJIbHOCTH Y4eHUKA

MaTepuaja N .
(Ha ypoBHe y4eOHBIX J1eiicTBHI)
15 | UucnoBbleMHOXKECTBA « MHOKECTBO JIEHCTBUTEIBHBIX YUCEN U CBSI3U
16 | CBoiicTBaapu(pMETHIESCKOTO KBAIPATHOTO KOPHS MKy STUMH THCTOBBIMI MHOXKECTBAMH,
CBA3b MEXAY OECKOHEYHBIMU JIECATUYHBIMU
17 | ToxnaecTBeHHBIE MPEOOPA3OBAHMS BBIPAXKEHUH, IPOGSIMHE 1 palHOHATIbHBIMH,
COACPKAIIUX UPPALMOHAIBHBIMU YUCIaAMU.
KBaJIpaTHbIC KOPHHU Pacnosnasams panmoHanbHbIE U
uppanroHanbHele yncna. [IpuBoauTs
18 | dyukums y =+/x 1 eé rpaduk IPUMEPHI PALIMOHATIBHBIX YUCEI U

KouTtponbshaspabora Ne 4

UppaMOHAIBHBIX YUCET.

3anucvieams ¢ TOMOIIBIO POPMYIT CBOKCTBA
JIEUCTBUN C JEUCTBUTEIbHBIMHA YUCIIAMHU.
Dopmynuposams:

onpeoenenusi: KBaIpaTHOTO KOPHS U3 YHCIIA,
apu(METUYECKOT0 KBaIPATHOTO KOPHS U3
YHUCJIa, PaBHBIX MHOXKECTB, TTOJIMHOXKECTBA,
nepeceyeHrsi MHOXKECTB, 00 bETUHEHUS
MHOECTB;

ceoticmea: GyHKIMHU Y = X2,
apu(pMETHIECKOTO KBaAPATHOTO KOPHS,
byHKIIUN Yy = NS

Jlokazvieams cBONCTBA apUMETUUECKOTO




Howmep
naparpada

Coaep:xanue yueOHOTo
MaTepuaJa

XapaKTepuCTHUKA OCHOBHBIX BH/I0B
NAeATeJbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

KBaJIPaTHOTO KOPHS.
Cmpoums Tpapuku GyHKIHH Y = X° 1
y=x.

[IpuMeHATH MOHsATHE apUPMETUIECKOTO
KBaJIPaTHOT'O KOPHSI JJIsI BBIYMCIICHUS
3HAYCHUU BBIPAKCHUMU.

Ynpowamw BeIpaxenus. Pemarp
ypaBHeHHs. CpaBHUBATh 3HAYEHUS
BbIpKEHU. BBIMONHATH Mpeobpa3oBaHue
BBIPAKEHUHN C MPUMEHEHUEM BBIHECEHUS
MHOKHUTENS U3-TI0J] 3HAKa KOPHS, BHECECHUE
MHOKHTENS MOJ] 3HAK KOPHA. BBITTOTHATH
OCBOOOXK/IEHHE OT UPPAIMOHATLHOCTH B
3HaMeHaTese Jpo0u, aHAJIN3 COOTHOLICHUN
MEK1y YACIOBBIMU MHOKECTBAMHU U HX
3JIEMEHTaMH1

I'naea 3
KBaapatHbie ypaBHeHUs

26

19

KBanparnsie ypaBHeHus. PenieHrne HEMOMHbBIX KBaApPaTHBIX
YpaBHEHUU

Pacnosnasams v npuBOIUTH IPUMEPHI
KBaJPaTHBIX YPABHEHUI PA3JIUYHBIX BUJIOB




Howmep
naparpada

Coaep:xanue yueOHOTo
MaTepuaJa

XapaKTepuCTHUKA OCHOBHBIX BH/I0B
NAeATeJbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

20 | ®opmyna KOpHEH KBaIpaTHOTO YPABHCHHUS 4
21 | Teopema Buera 3
Kontponsnaspabota Ne 5 1
22 | KBagpaTHBIMTpEXUIICH 3
23 | Pemenue ypaBHEHHUIA, KOTOPbHIE CBOISTCS K KBaJpPaTHBIM 5
ypaBHEHUSM
24 | PanmoHasbHbIC ypaBHEHUS KaK MaTEMaTUYECKUE MOJICIIN 6
pEAIbHBIX CUTyaLlUN
Kontponbshaspabora Ne 6 1

(TOJIHBIX, HEMIOJIHBIX, MPUBEEHHBIX ),
KBaJIPaTHBIX TPEXUJICHOB.

Onucwviéamsb B 001IEM BUE pELICHUE
HETIOJHBIX KBAJPaTHBIX YPaBHEHUI.
Dopmynuposams:

onpeoesienus: ypaBHEHUS TIEPBOM CTETICHH,
KBaJpaTHOTO YPaBHEHUS; KBaJAPATHOTO
TPEXWICHA, TUCKPUMUHAHTA KBaJPATHOTO
YpaBHEHUS

Y KBaJPaTHOTO TPEXWIEHA, KOPHS
KBaJIPATHOTO TpEXWICHA; OUKBAIPATHOTO
ypaBHEHMUS;

CB80UCMBa KBAIPATHOTO TPEXUIICHA;
meopemy Buera u o0OpaTHyto €l Teopemy.
3anucvieamsv U 10Ka3bIBaTh POPMYITY
KOPHEH KBaJIpaTHOTO YpaBHEHHUS.
HccnenoBaTh KOIMYECTBO KOPHEH
KBaJpaTHOTO YPABHEHUS B 3aBUCUMOCTH OT
3HaKa ero JUCKPUMHHAHTA.

Joxaszvieams meopemvol: Bueta (mpsimyto u
0o0paTHy10), O pa3JIOKEHUU KBaJIPaTHOTO




Coaep:xanue yueOHOTo
MaTepuaJa

Howmep
naparpada

XapaKTepuCTHUKA OCHOBHBIX BH/I0B
NAeATeJbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

TPEXWICHA HA MHOKUTENH, O CBOWCTBE
KBaJPaTHOTO TPEXUJIEHA C OTPULATEIbHBIM
JTACKPUMHUHAHTOM.

Onucvigams Ha IPUMEPAX METOJ] 3AMEHBI
NIEPEMEHHOM ISl PELICHUS] YPAaBHEHUM.
Haxooumw xopHU KBaJpaTHBIX YpaBHEHUHN
pa3nuyHbIX BUIOB. [IpuMensTs TEOpEMY
Buera u o6patnyto el Teopemy. BBIOIHATD
pa30KEHNE KBAAPATHOTO TPEXUJICHA HA
MHOXUTENU. HaxoauTe KOpHU ypaBHEHUH,
KOTOpPBIE CBOJSATCA K KBAJIPATHBIM.
CocTtaBisaTh KBaApaTHbIE YPABHEHUS U
YPaBHEHMUS, CBOAAIIMECS K KBAAPATHBIM,
SABJISIOIIMECS MATEMAaTHYECKUMU MOJEISIMU
peaNbHbIX CUTyalun

IHoBTOpEeHME
U CHCTEeMaTH3 AU
yueOHOro marepuaJjia

10

YnpaxHeHus A1 TOBTOPEHUS Kypca 8 Kiacca

Kontponbshaspabora Ne 7







IIpumepHoe TemaTHYECKOE IJIAHMPOBaHUe. AJiredpa. 9 kiace

(3 uaca B Henemio, Bcero 105 yacoB)

®
=g
s 2| Conepxanne yueonoro | Komuecrso XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITE€IbHOCTH YUEHUKA
E s MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
*
®
=
I I
I'nasa 1 20 o5
HepaBencrBa

1 | YucinoBbieHEpaBEHCTBA Pacnosnasams n TpUBOAUTH MIPUMEPHI YHCIIOBBIX HEPABEHCTB, HEPABEHCTB C

2 | OcHOBHLIE CBOMCTRA MEPEMEHHBIMU, JIMTHEHHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM, TBOMHBIX
YUCJIOBBIXHEPABEHCTB HCPaBCHCTB.

Dopmyruposams:

3 CroxeHne 1 yMHOKCHHE 3 3 onpeoesieHusn; CpaBHEHUS JIBYX YHCEJI, PEIIEHUS HEPABEHCTBA C OJHOU
IHCJIOBBIX HEPABCHCTB. IIEPEMEHHON, PABHOCUJIBHBIX HEPABEHCTB, PEILICHUSI CHCTEMBI HEPABEHCTB C
OneHrBanne 3HAYCHHS OJTHOM TIEPEMEHHOM, 001aCTH ONPE/ICIICHHSI BHIPAXKCHHUS,

BBIPKCHUS CB01CM6a YNCIIOBBIX HEPABEHCTB, CJIOXKCHUS U YMHOXCHHS YMCIOBBIX

4 | HepaBeHcTBac 1 2 | HCpABCHCTB

OJTHOMIIEpEMEHHOI loxaszvlieams.: CBONCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHHUU U
YMHOXEHUH YHUCIIOBBIX HEPABEHCTB.
5 | Pemienue HepaBeHCTB € 5 6 .
OHHOMH TIehEMEHHOM Pewamo nuHelinbie HEpaBeHCTBA. 3alUCHIBATh PEIICHUSI HEPABEHCTB U UX
! p ' CHUCTEM B BHU/IC YUCJIOBBIX MPOMEKYTKOB, 00bEAMHEHNS, IEPECCUCHUS
YucnoBble IPOMEXKYTKU .
YHUCJIOBBIX MPOMEKYTKOB. PeraTe cucteMy HEpaBEeHCTB C OJTHOM
6 Cucrembl JIMHEWHBIX 5 6




Howmep
naparpada

Coaep:xanue yueOHOro
MaTepuaJa

KoandecTBo
qacoB

XapakTepuCcTUKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH YUEeHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

HEPABEHCTB C OJHOMU

nepemeHHoi. OLleHNBaTh 3HaYeHue BbIpaxkeHus. M300paxars Ha

MepEeMEHHOM KOOPAMHATHOM MPSIMOM 3a/1aHHBIC HEPABEHCTBAMU YUCJIOBBIC MPOMEKYTKH
KonTtponbsHas pabota Ne 1 1
1
I'naea 2
38 45
KBaaparuynas pyHkuus
7/ | [loBTOpeHue u 3 4 | Onucvieams NOHIATHE PYHKIMU KaK MPaBUIIa, yCTAHABIMBAIOLLIETO CBSI3b
pacuIMpeHne CBEICHUM O MEK]Ty JIEMEHTAMU JIBYX MHOXECTB.
byHKIIUN Dopmynruposams:
CroiicTra hyHKIHH onpeodeneHus: Hyns (byHIiI_[I/II/I; MPOMEKYTKOB SHAKOIOCTOSAHCTBA (byHKIiHH;
byHkuuu, Bo3pacraroiiei (yObIBarolei) Ha MHOKECTBE; KBaIpaTUYHOM
Kak moctpounts rpadux GbyHKIIUK; KBaJPATHOTO HEPABEHCTBA,
bynkm y = kf(x), ecmn ceoticmea KBaJpaTHIHON (yHKINY;
M3BECTEH IpaguK npaesuia TOCTPOCHUS TpapuKoB QYHKIHH ¢ TOMOIILIO TIPeoOpa3oBaHuil BUIa
dynkImH f(x) — f(X)+a;
y = f(x) f(x) — fix + a); f(x) — kf(x).
10 | Kak moctpouTts rpadukn 4 4 | Cmpoums rpaduku GyHKIHIA ¢ TOMOIILIO TipeoOpa3oBanuii Buaa f(x) —

bynkuuii y = f(X) + b
ny="f(x+a), ecmu
U3BECTEH rpaduk

S+ a
f(x) = f(x + a); f(x) — kf(x).

Cmpoumbo rpaduk kBaapatuyHoil pyHkuuu. [lo rpaduky KkBaapaTuyHOM
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E s MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
®
=
I I
byuknun y = f(x) (GYHKIIMHA ONTUCHIBAThH €€ CBOMCTRA.
11 | Keanparmunas gysxmms, 6 7 ngucmeamb CXEMAaTHYHOE PACIIOIOKEHNE TapaboIbl OTHOCUTEIHLHO OCH
e& Tpa¥K | CBOHCTBA adcuuce B 3aBUCUMOCTH OT 3HaKa CTapIIero Koaq)cpnuleeHTa 151
JTUCKPUMHUHAHTA COOTBETCTBYIOIIETO KBAIPATHOTO TPEXWICHA.
KonrponbHaspadora Ne 2 L | Pewams KBaIpaTHBIC HEPABCHCTBA, UCIIOIB3YS CXEMY PACITONIOKEHUS
12 Penrenue KBaJpaTHbIX 6 7 Hapa60JII)I OTHOCUTCIIBHO OCHU a6CHI/ICC.
HEPABEHCTB Onucwvigamsb rpadudecKuidl METO1 PEIICHUS] CUCTEMBI IBYX YpPaBHEHUM C
- JIBYMSI IEPEMEHHBIMH, METO]] TIOJICTAHOBKH U METOJ] CIIOKEHUS JJI PEIICHUS
13 | CucreMsbl ypaBHEHUI € 6 7 9
CUCTEMBI JIBYX YpaBHEHUM C JBYMS IEPEMEHHBIMH, OJHO U3 KOTOPBIX HE
TBYMSI TIEPEMEHHBIMHU M
SBJISICTCSI JINHEWHBIM.
14 | Pemenue 3ana4 5 7 | Pewwams TEKCTOBBIC 337]a91, B KOTOPHIX CHCTEMA JIB aBHEHUI C IBYMS
b
C IIOMOMBIO CUCTEM IIEPEMEHHBIMHU SIBJIIETCSI MATEMATUYECKON MOJENBIO PEATIBHOTO MpoLecca,
ypaBHEHUH BTOPOU ¥ UHTEPIPETUPOBATH PE3YyJIbTAT PEIICHHS CHCTEMBI
CTETICHU
Kontponsnaspabota Ne 3 1 1
I'naga 3
DJIeMEeHTbI IPUMEPHOH 20 26
MaTeMaTHKH
15 | Marematuueckoe 3 4 | I[Ipueooums npumepoi:
P pumep

MOIOCIINPOBAHUC

MAaTEMAaTHYCCKUX MOI[CJICﬁ PCaIbHBIX CHTyaHHﬁ; IMPUKIAOHBIX 3a1a4,
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=
I I
16 | [IpoueHTHBIEPACUETHI 3 | 4 | npuOmmKEHHBIX BETUYHH; UCTIOIH30BAHNA KOMOMHATOPHBIX MPABUII CYMMEBI H
17 | lpubnmxénnsie 5 3 | MPOM3BE/ICHAS; CIIy9allHBIX COOBITHH, BKJIOUYAs JOCTOBEPHBIC H HEBO3MOKHBIC
S COOBITHSI; ONIBITOB C PABHOBEPOSTHBIMU MCXOJIaMU; MTPEICTABICHUS
CTaTUCTUYECKUX JAHHBIX B BUJIE€ TAOJIUL, AUArpamMmm, rpaukoB; UCIIOIb30BaAHUS
18 | OcHoBHEBIE npaBuIa 3 4 | BepOATHOCTHEIX CBOMCTB OKPY/KAFOIIUX SBICHHUIA.
KOMOMHATOPUKHU Dopmynuposams:
19 | YactoTa H BepoSTHOCTS 2 o | onpedenenus: abCOMOTHOM MOrPENIHOCTH, OTHOCUTEIILHON MOTPEIIHOCTH,
CY9aiiHOr0 COGBITHS JIOCTOBEPHOTO COOBITHS, HEBO3MOXKHOI'O COOBITHS; KJIACCUYECKOE ONPEICTICHHE
BEPOSITHOCTH;
20 | Knaccuueckoe 3 4 | npasuna: KoMOMHATOPHOE MIPABHIIO CYMMBI, KOMOHHATOPHOE [IPABHIIIO
OIPEEIIEHNEBEPOSITHOCTH NPON3BE/IEHHS.
21 HauanbHbie CBCICHUAI 3 4 Onucvléams dTaNbI PCHICHUA HpHKHaHHOﬁ 3aJa4H.
O CTATUCTHUKE [TosicHATH M 3anMCBIBATh (POPMYITY CIOXKHBIX TPOLEHTOB. [IpOBOUTH NMPOLIEHTHBIE
pacuéThl C UCIOJIb30BAHUEM CIIOKHBIX MPOLICHTOB.
KonTponbHas pabora Ne 4 1 1 Haxod 6 6 6 N .
axoO0umuv TOYHOCTh TPHUOIMHKEHUS 110 Tabauie NpUOIMKEHHBIX 3HAUCHUN
BEJIMYUHBL. VICTI01b30BaTh pa3inyHbIe POPMBI 3aMTUCH MPUOIMKEHHOTO 3HAYCHUS
BeanuuHbl. OlleHUBaTh NPUOIMKEHHOE 3HAUCHHUE BEINYMHBI.
1Ipo6o0ums ONBITHI CO CIy4alHBIMU UCcX0AaMHU. [10SICHATE U 3aUCBHIBaTh POpMYITy
HAXO0XJACHHSI YaCTOTHI CIIy4alHOTro coObITHS. ONKUCHIBATH CTATUCTUYECKYIO OLIEHKY
BEPOSATHOCTH CIydaitHOro coObIThsl. HaxouTh BEpPOSITHOCTD CYyYafHOTO COOBITHS
B OMBITaX C PABHOBEPOATHBIMHU UCXOJAAMH.
Onucwigams 3Talnbl CTATUCTUYECKOTO uccienoBanusa. Odopmiate nHdopmamo B
Buzie Tabaui u quarpamm. Vzprnekats HHGOpMALMIO U3 TaOIUI] ¥ JUATPaMM.
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E s MarepuaJa 4acoB (Ha ypoBHE Y4eOHBIX IeiiCTBHI)
s
=
I I
L Haxoauts ¥ npuBOIUTH MPUMEPHI UCIIOJIH30BAHUS CTATUCTUYECKUX XapPAKTEPUCTUK
COBOKYITHOCTH JIaHHBIX: CPE/IHEE 3HAUCHHUE, MOJIa, pa3MaX, MeJuaHa BEIOOPKHU
I'nasa 4
YucsioBbie 17 23
MOCJIe10BATEIbHOCTH
22 | Yucnossie 2 3 | IIpueooums npumepsi: OCIEIOBATEIBHOCTEHN; YUCIOBBIX MOCIEA0BATEILHOCTEMH, B
MOCJIEI0BATENIbHOCTH YaCTHOCTH apu(PMeTHUeCKON U TeOMETPUUECKON POrPECcCUii; UCIIOIb30BAHMS
1| BaTEJIbHOCTEH B bHOM KW3HH;
23 | Apudmernueckas 4 5 ocJIe10 g €JIbHOCTEHN B PEATBHO 3HH; 33/1a4, B KOTOPBIX PacCCMaTPUBAIOTCS
CYMMBI ¢ 0ECKOHEUHBIM YHCJIOM CJIaraeMbIX.
mporpeccust M OM cJlarac
Onucvleams: TOHITHE TIOCIIEIOBATENIBHOCTH, WICHA MOCIEA0BATEIbHOCTH,
24 | Cymma N nepBbIX YICHOB 3 4 CIIOCOOBI 3aJJaHUs MMOCIEA0BATEIHLHOCTH.
apuQmMeTHIeCKON Buviuucnsams dieHbl OCIEI0BaTEIbHOCTH, 3aIaHHOM (POPMYIIOii N-TO YieHa WIH
1Iporpeccnu PEKYPPEHTHO.
25 | I'eomerpuueckas 3 4 | Popmyruposamb:
pOrpeccHst onpeoenenus: apuPMETUIECKON MPOrpeccuu, FreOMETPUIECKON MPOTPECCHH;
2% | 5 3 c60licmea YJICHOB TEOMETPUUYECKON U apru(PMETHIECKOI MPOrpecCHil.
ymMa N HEPBBIX YIICHOB 3adasamv apu)METHYECKYIO U T€OMETPHUECKYIO IIPOIPECCUH PEKYPPEHTHO.
reOMETPUUYECKOU
fiporpeccun 3anucvieams U nosacHams GOPMYIIbl 00IIETO YieHa apupMeTHIECKON U
27 | CymMa OGeCKOHEUHOU 2 3 reOMETPUYECKON TPOTPECCUM.
Tr€OMETPUUYECKOM 3anucvieams 1 0okazvieams: GOPMyYIBI CyMMBI N TIEPBBIX YICHOB
IPOrPECCHH, Y KOTOPOH | q | apru(pMETUUECKON U TeOMETPUIECKOM Tporpeccuit; GopMyIibl, BEIpaKaroIue
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XapakTepuCcTUKA OCHOBHBIX BU/I0B JeSITeJIbHOCTH YUEeHUKA
(Ha ypoBHE Y4eOHBIX IeiiCTBHI)

<1

CBOMCTBA WICHOB apru(METUUECKON U T€OMETPUUECKON TPOTrPECCUil.
Buiuucniames cymmy 0€CKOHEYHOM TreOMETPUIECKON TPOTPECcCHu, y KOTOpoi | q | <

KonTponsnasipabora Ne 5 1 1
1. IlpencraBnarh OeCKOHEUHBIE IEPUOANIECKHE IPOOH B BUI€ OOBIKHOBEHHBIX
IloBTOpEHUE
U cCHCTeMaTu3anus 10 21
Y4eOHOro MaTepuaJia

VYrpaxHeHus 1151 HOBTOPEHUS 9 20
Kypca 9 kiacca
KonTpoasnaspadora Ne 6 1 1




IIpumepHoe TeMaTHYeCKOe IUIAaHUPOBaHue. I'eomeTpus. 7 Kiacc
(2 yaca B Henento, Bcero 70 4acon)
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S £ | Conep:xanue yueonoro | Kosmuecrso XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHHUKA
E % Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
: *
I'naga 1
IIpocreiimmue 15
reomerpuieckue purypsl
U UX CBOICTBA
1 | Touku u npsiMbie 1Ipuooums ipuMepbl TEOMETPUUECKUX PUTYDP.
OTPE30K H ero JuTHHA Onucvigams TOUYKY, IPIMYIO, OTPE3OK, JIyY, YIOJL.
Dopmyauposams:
3 | JIyu. Yron. Usmepenue onpeodenenusi; paBHbIX OTPE3KOB, CEPEAUHBI OTPE3KA, PACCTOSHUS MEXKTY
yrioB IBYMsI TOUYKaMH, JOTOJHUTENBHBIX JTy4el, pa3BEPHYTOTO YIia, PABHBIX
4 | CMexHbBIE U 3 YTJI0B, OMCCEKTPUCHI yTiIa, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB,
BEPTHUKAJIbHBIE YTJIbI NEPECEKAOIINXCS MPSIMBIX, IEPIEHANKYJISIPHBIX MTPSAMBIX, TEPIEHANKYJIAPA,
HAKJIOHHOW, PaCCTOSIHUSI OT TOYKH JI0 IPSIMON;
5 | [lepnenaukynspHbie 1 . _ .
C680UCMeEa: PACIIOIOKEHNS TOYEK Ha NPSIMON, U3MEPEHHUSI OTPE3KOB U YTJIOB,
NpAMBIC CMEXHBIX U BEPTUKAJIBHBIX YIJIOB, IEPIICHINKYISPHBIX IPSIMBIX; OCHOBHOE
6 | AKCHOMBI 1 CBOWCTBO MPSIMOIA.
TTosTOpeHuUe I 1 Knaccuguyuposamo yriwi.

CUCTEMaTHU3ALIMS
y4eOHOro Marepuana

/lokazvieams: TEOPEMBI O IEPECEKAIOIIUXCS IIPSIMBIX, O CBOMCTBAX CMEXHBIX
Y BEPTUKAJIBHBIX YIJIOB, O €AUHCTBEHHOCTH MPSMOM, IEPIIEHANKYJIIPHON
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E % MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
KontponbHas padora Ne 1 1 JAHHOM (ciy4ai, KOr/ia TOYKa JISKUT Ha JaHHOU MPSMOH).
Haxooumw nnuny 0Tpe3Ka, rpalyCHYIO MEPY yria, UCIOJb3Ysl CBOMCTBA UX
" U3MEPEHNN.
H300pasicams ¢ TOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB F'€OMETPUUECKUE
(UrypBI: OTPE30K, TyY, YIOJl, CMEXXHBIE U BEPTUKAIBHBIE YTJIbI,
MEePHEHANKYIISPHBIE IPSIMbIE, OTPE3KU U JIyUH.
llosachamp, 9TO TaKOE aKCUOMA, ONIPEIIEIICHHUE.
Pewams 3anaun Ha BBIYUCIIEHUE U IOKA3aTEJIbCTBO, TPOBO/IsI HEOOXOAMMBIE
JIOKa3aTeJIbHBIE PACCYKIACHUSA
I'naga 2 18
TpeyrojbHUKH
[/ | PaBHbBIE TPEYTOJbHUKH. 2 Onucbléams CMbICI IOHATHS «paBHbIE GUTYpbD». [[pUBOIUTE IpUMEpPHI
BeicoTa, MennaHa, paBHBIX QUTYD.
ouccekTpuca H306padxcams 1 HAXOIUTH HA PUCYHKaX PAaBHOCTOPOHHME, PABHOOEAPEHHBIE,
TPEYroJIbHUKA IPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE, TYIIOYT'OJIbHBIE TPEYTOJIBHUKH U UX
8 | IlepBsIit u BTOpOIA 5 HJICMCHTBI.
MPH3HAKY PABEHCTBA Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM U yIJIaM.
TPEYTOJIbHUKOB Popmyruposams:
onpeoeneHus; OCTPOYTOJIbHOTO, TYHOYTOJIBHOTO, IPSIMOYTOJIBHOTO,
9 | PaBHOOepeHHbIiT 4 paBHOOEPEHHOTO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB,

TPEYTrOJIbHUK U €r0
CBOMCTBA

6I/ICC€KTpI/ICBI, BBICOTbBI, MCAHAHBI TPCYT'OJIbHUKA, PABHBIX TPCYT'OJIbHUKOB,
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=

10 | [Tpusnaku 2 CEPEIMHHOIO NEPIEHAMNKYJIAPA OTPE3KA; IEPUMETPA TPEYTOIbHUKA;
paBHOOEAPEHHOTO ceolicmea. paBHOOEAPEHHOTO TPEYTOJIbHUKA, CEPEINHHOTO NEPIEHINKYJIISpa
TPEYTOJIbHUKA « OTpe3Ka, OCHOBHOI'O CBOMCTBA PABEHCTBA TPEYTOJIbHUKOB;

11 | Tperuii npussak 2 NPU3HAKU: PABEHCTBA TPEYTOJIbHUKOB, paBHO6e)1p%HHOFO TPeYrolbHUKA.
paBeHcTRa /loxa3zvleamsb TEOPEMBI: O €IMHCTBEHHOCTHU MPSAMOU, NMEPIICHINKYIJISIPHON
TPEYOTbHHIKOB JAHHOM (Cy4aid, KOr/ia TOYKa JISKUT BHE JAHHOU MPSMOM); TpH MPU3HAKA

PaBEHCTBA TPEYTOJIbHUKOB; MPU3HAKU PABHOOEIPEHHOTO TPEYT OJIbHUKA;

12 | Teopemsl 1 TEOPEMBI O CBOMCTBAX CEPEAMHHOIO MEPIEHIUKYIISIPA, PABHOOEIPEHHOTO U
[ToBTOpEHME U 1 PABHOCTOPOHHETO TPEYTOJBbHUKOB.

CHCTEMATU3ALIMS Pa3zvacuame, 4T0 Takoe TEOpPEMA, ONIUCHIBATE CTPYKTYPY TEOPEMBI.

y4eOGHOr0 MaTepuana OOBACHATDH, KaKyI0 TEOPEMY Ha3bIBAIOT OOPATHOW JaHHOMU, B UEM
3aKJIF0YAETCS METOJT JOKA3aTeNbCTBA OT NPOTUBHOTO. [[pMBOANTE MpUMEpHI

KonTtpomnrHas pabota Ne 1

9 UCII0JIB30BAHUS ATOTO METOJA.
Pemate 3a1aum Ha BBIYKCIEHUE U 10KA3aTEIBCTBO

I'naea 3
IHapasuienbHbIe IPSIMBIE. 16

CyMMa yrJioB TpeyroJibHuKa

13 | [lapannenbHble NpsiMbIE Pacnosznasams Ha yepTexax napajuieiabHbIe MPSMBIE.

14 | Mpusnaxu 2 N3006paxaTh C MOMOIIBIO TMHEWKHN U YTOJIbHUKA Mapaljie/IbHbIC TIPSMBIE.
MAPAIICTBHOCTH MPSMBIX Onucblgéams yribl, 00pa30BaHHBIE NPU IEPECEUCHUU JIBYX MPSAMbBIX CEKYILEH.

Dopmynuposamsw.:

15 | CgoiicTBa 3




o %
S £ | Conep:xanue yueonoro | Kosmuecrso XapaKkTepuCcTHKA OCHOBHBIX BU/0B JAeATEIbHOCTH YYCHUKA
E % MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
HapaJJIEbHBIXIIPSIMBIX onpeoeneHus; TAPAIIEIbHBIX MPSMBIX, PACCTOSHUS MEXAY NapaieIbHbIMU
16 | Cymma yrios 4 NPSMBIMH, BHELIHETO YIila TPEYTOJIbHAKA, THIOTEHY3bI M KaTeTa;
TpeyrobHUKA % c60UCmEa: NAAICIBHBIX NPSMBIX; YTJIOB, 00pa30BaHHBIX MPHU MEPECCUECHUN
. MapaJuIeNIbHBIX MPSAMBIX CEKYILEH; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIIHETO
17 | IlpaMOyTOIBHBIM 2 yTJIa TPEYTOJIBbHUKA; COOTHOIIEHUI MEXKy CTOPOHAMH U YIJIaMu
TPEYTOJIBHHK TPEYTOJIBHUKA; ITPSMOYTOJIBHOIO TPEYTOJIBHUKA; OCHOBHOE CBOMCTBO
18 CBoiicTBa 2 InapaJiICIbHBIX IIPAMBIX;
PSIMOYTOJILHOTO npusHaku. 1napaJuiCJIbHOCTU HIPAMBIX, PABECHCTBA IIPAMOYT'OJIbHBIX
TPEYrOJIbHUKA TpEYTroJIbHUKOB.
KonTposbHas pabota Ne 3 1 /loxa3zvleamb: TEOPEMBI O CBOWCTBAX MapAJUIECIBHBIX IPSIMBIX, O CyMME yIJIOB
TPEYTrOJIbHUKA, O BHEIIHEM YIJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPABHEHUU CTOPOH U YIJIOB TPEYIOJbHUKA, TEOPEMBI O CBOMCTBAX
IPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA, ITPU3HAKU MTAPAJIIEIBHBIX IIPAMBIX,
PABEHCTBA MPAMOYIOJIBHBIX TPEYTOJIbHUKOB.
Pewamb 3anaun Ha BEIYUCIIEHUE U JJOKA3aTEIBCTBO
I'nasa 4
OKpYKHOCTH M KPYT. 16
I'eomeTpuyeckue mocTpoeHust
19 | 'eomeTpuyeckoe MecTo 2 lloachamp, 4TO Takoe 3a/1a4a HA MIOCTPOEHUE; TEOMETPUYECKOE MECTO TOYEK
ToueK. OKpY>KHOCTh U ('MT). [IpuBoauts npumepsl [MT.
Kpyr H3006pasicams Ha pUCYHKAX OKPY>KHOCTB U €€ 3JIEMEHTBI; KacaTelbHYIO K
20 | Hexoropsie croiicTea 3 OKPY>KHOCTH; OKPY’KHOCTb, BIIMCAHHYIO B TPEYTOJIBHUK, U OKPY’KHOCTb,




=
o s
S £ | Conep:xanue yueonoro | Kosmuecrso XapaKkTepuCcTHKA OCHOBHBIX BU/0B JAeATEIbHOCTH YYCHUKA
E % MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
OKPYXHOCTH. ONMCAaHHYIO OKOJIO Hero. ONMUChIBaTh B3aUMHOE PACIIOJI0KEHUE OKPYKHOCTH
KacarenpHas U MIPSIMOM.
OKPY’KHOCTH % Dopmynuposamsw.:

21 | OmmcanHas i BLHHCAHHAS 3 onpeoeneHus: OKPYKHOCTH, Kpyra, UX OIEMEHTOB; KacaTe/bHOM K
OKPYKHOCTH OKPYXKHOCTH; OKPY’KHOCTH, OIMCAHHOH OKOIIO TPEYTOJIBHHKA, i OKPYKHOCTH,
TPeyroTbHIKA BITMCAHHOH B TPEYTOJIBHULK;

ceolicmea: CEpeIMHHOrO nepneHankysapa kak ['MT; Ouccektpucel yria Kak

22 | 3aja4y Ha IOCTPOCHHE I'MT; kacaTenpHON K OKPYKHOCTH; TUAMETPA U XOPJIbl; TOUKHU [IEPECEUCHUS

23 | MeTo reoMeTpHuecKuX CEpPEAUHHBIX MEPIICHAUKYIIAPOB CTOPOH TPEYTOJIBHUKA; TOYKH I1IEPECEUCHUS
MECT TOYCK B 33Jla4ax Ha OHMCCEKTPHUC YITIOB TPEYTOJIbHUKA,

IOCTPOEHHE NPpU3HAKYU KaCaTeIbHOM.
0Ka3vl6amMyb: TEOPEMBI O CEPEAMHHOM NEPIEHANKYJIISIpE U OMCCEKTpUCE yriia
[loBTOpEHUE N 1 A P P P Yp pucey
kak I’ MT;
CUCTEMATHU3ALINS . .. .
BHOMO MATEDHATA 0 CBOMCTBaX KacaTeJabHON; 00 OKPYKHOCTH, BIMCAHHOMN B TPEYTOJIbHUK,
Y1 p ONMCAaHHOM OKOJIO TPEYTOJIbHUKA; IPU3HAKU KaCATEIBHOM.
KonrposbHas padora Ne 4 1 Pewamb 0OCHOBHBIE 3371241 Ha TIOCTPOCHHUE: TOCTPOEHHE YTIIIa, PABHOTO

JAHHOMY; IIOCTPOEHUE CEPEAUHHOTO MEPIICHINKYIISIPA TAHHOTO OTPE3Ka;
IIOCTPOECHUE MPSIMOM, MPOXOASAIIEN Yepe3 JaHHYIO TOUKY U
NEePHEeHAUKYJIIPHON TaHHON NPSIMOIA; MOCTPOEHHE OUCCEKTPUCHI JAHHOTO
yTJIa; IOCTPOEHNE TPEYTOJIBHUKA IO ABYM CTOPOHAM M YIUIy MEXKAY HUMH; 1O
CTOPOHE U JIBYM IPUJICKAIINAM K HEW yTJIaM.

Pemate 3anaun Ha noctpoenue meronom [ MT.

Cmpoumbs TPEYTroJbHUK IO TPEM CTOPOHAM.




Coaep:xanue yueonoro | Kosunvecrso XapaKkTepuCcTHKA OCHOBHBIX BU/0B JAeATEIbHOCTH YYCHUKA
MarepHaJja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)

Howmep
naparpad

Pewamo 3aa491 Ha BBIYHUCIICHUC, TOKA3aTCIILCTBO U IIOCTPOCHUC

O0001meHne
U CUCTEeMATH3AUSA 5
3HAHUH yYaIIuXcst

YnpaxHeHus 115 TIOBTOPEHUS 4
Kypca 7 kiacca

Kontponbshas pabora Ne 5 1




IIpumepHoe TemaTH4YecKoe MIaHupoBaHue. I'eomerpus. 8 Kiacc

(2 yaca B Henento, Bcero 70 4acon)

-1
S £ | Conepxanue yueonoro | Konuvecrso XapakTepuCTHKA OCHOBHbIX BU/I0B JIeSITEJIbHOCTH YUCHHKA
E % Marepuaja 4acosB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
: *
I'naga 1 29
YeTbIpEéXyroJibHUKH

1 | YeThIp€XYroJbHUK U €r0 2 llosachamp, 9TO TaKO€ YETHIPEXYTOIBHUK. OMUCHIBATDH DIIEMEHTHI
DJIIEMEHTHI YETBIPEXYTOJIBHUKA.

2 | Tlapamreorpamm. 2 Pacnosnasams BBITyKIIbIE U HEBBITYKIIBIE ‘—IGTB{péXYFOJ’IBHI/IKI/I.
CroiicTra H300pasicams M HAXOOUTH HA PUCYHKAX YETHIPEXYTOJIBbHUKH Pa3HBIX BUIOB
MapaIeTorpaMMa U WX DJIEMEHTHI.

Dopmyruposams:

3 | IIpusHaku 2 onpedenexusi; apajieIorpaMma, BEICOTHI MapalijieiorpaMMma;
l1apajuiejiorpaMmma IpsIMOYTOJIbHUKA, poMOa, KBaJpaTa; CpeIHeH JTMHUH TPEYTrOIbHUKA;
[IpsAMOYTONBHUK 2 TpaIeuyu, BBICOThI TPANELUH, CPEAHEN JIMHUU TPAIICLIUU; LIEHTPAIbHOIO
Por6 5 yIJ1a OKPYKHOCTH, BIIICAHHOTO YIJa OKPYXHOCTH; BINCAHHOIO M

OINMCAHHOTO YETBIPEXYTOJIbHUKA;
KBanpar 1 ceolicmea. TapajuiesiorpaMMa, IpsIMOYyTroJibHUKa, poM0Oa, KBajpara, CPeIHUX
KontpombHas padota Ne 1 JUHUN TPEYroJIbHIKA U TPAIELYH, BIMCAHHOTO YIJIa, BIMCAHHOTO 1
1 ONMCAHHOIO YETBIPEXYTOJIbHUKA;
R S — . npusHaxku: napauenorpaMmma, NpsMoyrojbHuKa, poMm0a, BIUCAHHOTO U

TPEYrOJIbHUKA

ONMCAHHOTO YETBIPEXYTOJIbHUKA.
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S £ | Conepxaunue yueonoro | Konuvecrso XapakTepucTHKA OCHOBHBIX BUJ0B JeSITeJIbHOCTH YYeHHKA
E S Marepuaja 4acosB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
]
=
Tpaneuus 4 Jlokazvieamsb: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHUKA, O TPALyCHOMU
[{eHTpabHBIe 2 Mepe BIIMCAHHOTO yrﬂa(,5 O CBOHCTBAX M [PH3HAKAX NapaJlIeNorpaMma,
U BIHCAHHBIE YTJTbI x PAMOYTONBHUKA, POMOa, BIMCAHHOTO 1 ONICAHHOTO HETHIPEXYTOMBHIKA.
IIpumensimov U3y4eHHBIE ONPEACIICHNS, CBOMCTBA U MPU3HAKYU K PEIICHUIO
10 | BnucaHHble ¥ ONIMCaHHBIE 2 3a1au
YEeThIPEXYTOIbHUKH
KonTtponbsHas padora Ne 1
2
I'nasa 2 16
Iloxo0ue TpeyroibHNKOB
11 | Teopema dareca. 6 Dopmynuposams:
Teopema o onpeoenerue MOJJOOHBIX TPEYTOIHHUKOB;
IPONOPIUOHATIBHBIX ceoticmea: MeJlnaH TPEyroJibHUKa, OMCCEKTPUCHI TPEYTOJIbHUKA,
OTpe3Kax NIEPECEKAIOIINXCA XOP/I, KaCaTEIbHOM U CEKYILEH;
12 | TonoGHbIE TPEyroMbHIKH npu3Haxku NoA00us TPEYroJIbHUKOB.
Jlokaszvieamn:
13 | ITepBbiii npusHaK 5 meopemol: Paneca, 0 MPOMOPIHUOHATBHBIX OTPE3KaX, O CBOMCTBAX MEIHAH
MOJI00Us TPEYrONbHUKOB TPEyroJIbHUKA, OUCCEKTPUCHI TPEYTOJIHHUKA;
14 | Bropoii u TpeTHii 3 ce0licmea: TePeCceKaronXCcsl XOp/I, KACaTeIbHON U CEKYIIEH;

MIPU3HAKH ITO100MS
TPEYTOJIbHUKOB

NPUSHAKU HOI[O6I/I$I TPCYT'OJIbHUKOB.
Hpu./l/leHﬂWIb N3YYCHHBIC OIIPCACIICHUS, CBOMCTBA U IMIPU3HAKH K PCIICHHUIO
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S £ | Conepxaunue yueonoro | Konuvecrso XapakTepuCTHKA OCHOBHBIX BH/I0OB J1eSITEeJIbHOCTH YUYeHHKA
E g MarTepuaJja 4acoB (Ha ypoBHe Yy4eOHBIX JIeiicTBHIi)
)
=
KontponbsHas padora Ne 1 3aaa4
3
I'nasa 3 *
Pemienue npsiMoyroJibHbIX 14
TPEYroJbHUKOB
15 | Merpuueckue 1 Dopmynuposams:
COOTHOIIICHUS onpedenenus; CAHyca, KOCUHYCa, TAHI€HCA, KOTAHT'€HCa OCTPOro yIiia
B IIPSIMOYTOJIEHOM MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
TPEYTOJIbHUKE c60UCmMBa. BBIPAKAIOIINE METPUIECKUE COOTHOIIECHUS B MPSIMOYTOJIbHOM
T BHUKE ¥ COOTHOIIICHUS MEXy CTOPOHAMHU U 3HAYCHUSMH
16 | Teopema Iudaropa 5 peyroi € 1 COOTHOLICHHS! MEK1y CTOPOHA 3Haue
TPUTOHOMETPHUECKUX (DYHKITHI B IPSIMOYTOJILHOM TPEYTOJIbHUKE.
KonTposbnas pabora Ne 3anucviéams TPUTOHOMETPUUECKHE (POPMYIIbI, BBIPAXKAIOIIUE CBI3b MEKTY
4 TPUTOHOMETPUUECKUMU QYHKIUSIMH OJTHOTO M TOTO K€ OCTPOTO yTia.
17 TpI/IFOHOMeTpI/IIIeCKI/IC 3 Pewams npssMOyTroibHbIE TPEYTOJILHUKH.
(GyHKIIUU OCTPOTO yria Hoxrasvieams.:
TIPSAMOYTOJIEHOTO meopemy 0 METPUUYECKUX COOTHOIIICHUSX B MPSMOYTOJIbBHOM TPEYTOJIbHUKE,
TPEYrOJIbHUKA Teopemy Iudaropa,;
OpMYibl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC OJHOTO U
18 | PemcHue 3 bopyet, e e ’
TOTO € OCTPOro yrija.
PSAMOYTOJIBHBIX
Bv1600ums 0CHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U 3HAUCHUS CUHYCA,
TPEYTOJIbHUKOB o 480 £(°
KOCUHYCAa, TAHT€HCa U KoTaHreHca a1 yrioB 30°, 45°, 60°.
KontposnbsHnas pabora Ne 1 Ipumensimo n3ydeHHBIE ONPEICIEHNUS, TEOPEMBI K POPMYIIBI K PEIIIEHUIO
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S 2| Conepxxanue yueoHoro | KoamuecTBo XapakTepuCTHKA OCHOBHBIX BU/I0B JIeSITEJIbHOCTH YUCHHKA
E S Marepuaja 4acosB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
=
5 3a1a4
I'nasa 4
MHOTroyrojibLHUKH. 10
ILnomaab MHOTOYI0JIbHUKA
19 MHOTOYyroJapHUKU 1 Tlosicuams, 94TO TakoOe IUIONIAb MHOTOYTOJIbHUKA.
20 | Moustre mromanu 1 OnucpIBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTBI; BBIITYKIIBIC U HEBBITTYKJIbIE
MHOTOYTOJIbHUKH.
MHOTOYTOJIbHUKA. 306 '
TLT0MAb TPAMOYTOIEHHKA 300pasaTh U HAXOIUTE HA PUCYHKAX MHOTOYTOIILHUK 1 €T0 JNEMEHTBL;
MHOTOYTOJIbHHK, BIIUCAHHBIN B OKPY>KHOCTh, U MHOTOYTOJIbHUK, OTIICAHHBIN OKOJIO
21 | Ilnowanp 2 OKPY>KHOCTH.
mapamiciaorpamma @OpMyﬂupogamb:
22 | Inomaas TpeyroasHAKa 2 onpeodeieHus: BIUCAHHOTO U OMTMCAHHOTO MHOTOYTOJIbHUKA, TIJIOIIA 1A
MHOT'OYTOJIbHHKA, PAaBHOBEIMKIUX MHOTOYTOJIbHUKOB;
23 | lnowans Tpanemnun 3 OCHOBHble c80LCMEa TUTOIIAN MHOTOYTOJIbHHKA.
KonTponsHas pabora Ne 6 1 Jloxazvieams: TEOPEMBI O CYMME YTJIOB BBIYKIIOTO N-yroJIbHUKA, MUIOMIAIH
MPSIMOYTOJIBHUKA, TUTIOIIAN TPEYTOJbHUKA, TUIOIAAN TPATICIIHH.
IIpumensms N3ydeHHBIE ONIPEICNICHUS, TEOPEMBI U (DOPMYJIIBI K PEIICHHIO 33124
IloBTOpPEHUE
U CHCTeMATU3alus 8
yueOHOro Matepuaja
YpaxHeHus 1151 TOBTOPECHUS 7

Kypca 8 kiacca
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E S Marepuaja 4acosB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
)
=
Kontponbnas padorta Ne 7 1




IIpumepHoe TemaTH4YecKoe IJIaHupoBaHue. I'eomerpus. 9 Kiacc

(2 gaca B Heneo, Bcero 70 4acoB)
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S £ | Conepxanue yueonoro | Kosmuecrso XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHUKA
E S MarepHaJa 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
]
: *
I'naga 1 16
PemieHue TpeyroJibHMKOB
1 Cunyc, KOCUHYC, TAHT€HC 2 Dopmyruposams:
¥ KoTaHreHc yraa ot 0 onpeodenenus: CHHAyca, KOCUHyCa, TAHTeHca, KoTanrenca yriua ot 0° go 1807
1o 180° C80UCME0 CBA3M JIJIVH TUATOHAJIEN U CTOPOH MapalljieIorpamMmMma.
2 | Teopema xocumycos 3 Dopmynuposams N Pa3bACHATH OCHOBHOE TPUrOHOMETPUUECKOE TOXKIECTBO.
BbIuucisaTh 3Ha4eHUE TPUTOHOMETPUUYECKOM (DYHKIIMH YTIJIa IO 3HAYEHUIO
3 | Teopema cumycoB 3 OJIHOM M3 €ro 3alaHHbIX (PYHKIUH.
4 | PelleHue TPEYrolbHUKOB 3 Dopmynuposams 1 T0Ka3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIE€JCTBUS
13 TEOPEMBI KOCHHYCOB M CHHYCOB, O ILTOIIAI OITMCAHHOTO
S5 | ®opmynbl s 4
AXOSIE ol MHOTOYTOJIbHUKA.
Hax HUS LT "
. oﬂ a Had 3anucvieams 1 1OKa3bIBATh (HOPMYJIIBI 111 HAXOXKIACHUS TUTOIIAIH
TPEYTOJIbHU . . .
pey TPEYTOJIbHUKA, PaINyCOB BIMCAHHOMN M OIMCAHHON OKPYKHOCTEU
KonrtpomnsHast pabota Ne 1 TPEYTOJIbHUKA.
1 Ipumenamo v3ydeHHbIE ONPeNEICHHs], TEOPEMBI U (DOPMYIIBI K PEILICHUIO
3a1a4
I'naea 2 8

IIpaBuabHbIE
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S £ | Conepxanue yueonoro | Kosmuecrso XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHHUKA
E % MarepHaJja 4acosB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
MHOTI0YT0JIbHUKH
6 | IIpaBusibHbIC 4 llosicnsamyb, 4TO TaKOE UEHTP U LUEHTPAIbHBIN YTOJ IPABUIIBHOTO
MHOTOYTOJIbHUKH U X * MHOT'OYTOJIbHUKA, CEKTOP U CETMEHT KpyTa.
CBOICTBa Dopmynuposamsn:
7 | Jlnnna oxpysxHOCTH. 3 onpfdeﬂeﬁue MPaBUILHOTO MHOTOYTOJIbHUKA;
Tnomas Kpyra c601iCM6a NPABUILHOTO MHOTOYTOIbHUKA.
Jlokazvieams CBONCTBA TPABUIIBHBIX MHOTOYTOJIbHUKOB.
Koutponbraspabora Ne 2 1 3anucvieamo 1 pa3bICHATH (HOPMYITBI JUTHHBI OKPYKHOCTH, TUIOIIAIH KPyTa.
3anucvieams 1 AOKa3bIBaTh (DOPMYJIIBI ITTMHBI TyTH, TUIOAAN CEKTOPA,
(bopMyIIbI 1Sl HAXO0XKICHHS paJIlyCOB BIMCAHHOW M ONTMCAHHOM
OKPYHOCTEN MPAaBUIILHOI'O MHOTOYT OJIbHUKA.
Cmpoumps ¢ TOMOILBIO IUPKYJISA U JIMHENKN TPaBUIIbHbIE TPEYTOJIBHUK,
YEeTBIPEXYTOJIbHUK, IIECTUYTOJIbHUK.
Ipumenamo V3y4eHHbIE ONPENETICHHS], TEOPEMBI U (DOPMYIIBI K PEILIEHUIO
3a/1a4y
I'nasa 3
JlekapTOBbI 11
KOOPAMHATHI HA IJIOCKOCTH
8 | Paccrosinue mexnay 3 Onucvlgams IPAMOYTOIBHYIO CUCTEMY KOOPAMHAT.

JIBYMsI TOUYKaMH C
3a1aHHBIMHU
KOOpPAMHATaMH.

Dopmynuposams: onpeaeeHUue ypaBHEHUs PUTypbl, HEOOX0IUMOE U
JIOCTATOYHOE YCJIOBHSI MApaJUIEIbBHOCTHU ABYX IPSIMBIX.
3anucvieams 1 OKa3bIBaTh (HOPMYJIIbI pACCTOSHUS MEXKIY JBYMS TOUKaMH,
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S £ | Conepxanue yueonoro | Kosmuecrso XapakTepuCTHKA OCHOBHBIX BH/I0OB J1eSITEeJIbHOCTH YUYeHHKA
E S MarepHaJja 4acosB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
)
=
KoopauHath! cepearHbl KOOPIMHAT CePEeINHBI OTPE3Ka.
OTpe3Ka Bv1600ums ypaBHEHHE OKPY>KHOCTH, 0011Iee ypaBHEHHUE MPSMOi, ypaBHEHHE
b
9 | VpasHermeduTypsL. 3 IPSIMOIA C erIOBBIgI KO3 HUITUEHTOM.
K HE00X0MMOE U JIOCTATOYH BHUC TI BHOCTH 1B
VpaBHEHHE OKPYIKHOCTH Jokazvieames HEOOXOAMMOE U TOCTATOYHOE YCIOBHE MapaIICIbHOCTH IBYX
PSIMBIX.
10 | YpasHenue npamoi Ipumensimo U3y9deHHBIE ONPEACICHHS, TCOPEMBI U (DOPMYIIBI K PEIICHUIO
11 | YraoBoii kodpdurueHt 3aaa4
IPSAMOM
KontponbsHaspabora Ne 3 1
I'nasa 4 12
BexTopsl
12 | [lonsTue BeKTOpa 2 Onucvlgamsb TIOHATUS BEKTOPHBIX U CKAIPHBIX BenuuuH. MimoctpupoBaTh
13 | KoopauHaThiBeKTOpa TIOHATHC BCKTOPA.
Dopmynuposams.
14 | CnoxeHue 1 BEIYUTAHHE 2 onpeodenenusi: MOIyJsl BEKTOPa, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
BCKTOPOB KOOPJMHAT BEKTOPa, CYMMBI BEKTOPOB, PA3HOCTH BEKTOPOB,
15 | YMHOXKeHHE BeKTOpa Ha 3 MPOTUBOMOJIOXKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YHUCIIO, CKAISIPHOTO
YHUCIIO MIPOM3BENICHNUST BEKTOPOB;
16 | C 3 ceolicmaa: paBHBIX BEKTOPOB, KOOPUHAT PABHBIX BEKTOPOB, CIIOKCHHS
KaJIIPHOE
P BEKTOPOB, KOOPAMHAT BEKTOPA CYMMBI U BEKTOpa Pa3HOCTHU JABYX BEKTOPOB,
IIPOU3BE/IEHUE BEKTOPOB
p A p KOJUTHHEAPHBIX BEKTOPOB, YMHOKEHHSI BEKTOpa HA YUCIIO, CKAIIPHOTO
Kontponshaspadora Ne 4 1

IMPOU3BCACHHA IBYX BEKTOPOB, IICPIICHAUKYIIAPHBIX BEKTOPOB.
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S £ | Conepxanue yueonoro | Kosmuecrso XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHHUKA
E % MarepHaJja 4acosB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
/loxaszbleams TEOPEMBL: O HAXO0KAECHUU KOOPAUHAT BEKTOPA, O KOOpANHATAX
CYMMBI U Pa3HOCTH BEKTOPOB, 00 YCIOBHH KOJJIMHEAPHOCTHU JBYX BEKTOPOB,
" 0 HAaXO0KJIEHUU CKAJIIIPHOTO NPOU3BEAECHUS ABYX BEKTOPOB, 00 yCIOBUU
NEPHEHANKYIIPHOCTH.
Haxooumw xocuHyc yria Mexay AByMsl BEKTOPaMHU.
Ilpumensimo ¥3y4eHHBbIE ONPEACIICHUS, TEOPEMBI U (HOPMYJIBI K PELIEHUIO
3a/a4y
I'naga 5
I'eomeTpuueckue 13
npeodpa3oBaHus
17 | JIBwkeHue 4 Ilpueooums ipuMepsl peoOpazoBaHus Guryp.
(nepemernienue) GUrypsl. OnwuceiBaTh IpeoOpazoBaHus (pUryp: napaieIbHbIN MepEeHoC, 0ceBast
[TapatenpHbIi IEpeHoC CUMMETpHUS, IIEHTpaJIbHasi CHMMETpPHUs, TOBOPOT, TOMOTETHUS, IOJ00HE.
18 | OceBas 1 1ieHTpaIbHAS 4 Dopmyruposams:
cummerpun. TI0BOPOT onpeoeneHus: ABIDKEHHSL; PABHBIX ¢uryp; Touek, CHMMETPUYHBIX
OTHOCHUTEJBHO MPSIMOM; TOUYEK, CAMMETPUYHBIX OTHOCUTEIBHO TOUYKH;
19 | Tomorerus.IlonoOue 4 (bUTyphI, UMEIOIIEH OCh CHMMETPUH; (DUTYPhI, UMEIOIIEH IEHTP CUMMETPHH;
¢uryp MOI00OHBIX (UTYD;
KonTpomnsHaspabora Ne 5 1 c801iCcmea. IBUXKEHHUSL, MapaIEIbHOTO IEPEHOCA, OCEBOM CHMMETPHH,

LHEHTPaJIbHON CUMMETPUH, TIOBOPOTA, TOMOTETHH.
Jloka3zbieamsb TEOPEMBL: O CBOMCTBAX MAapAJUICIIBHOTO IIEPEHOCA, OCEBOM
CUMMETPUH, LICHTPAIBLHOM CUMMETPHH, IOBOPOTA, TOMOTETHHU, 00




Coaep:xanue yueOHoro | Kosmuyecrso XapaKkTepuCcTHKA OCHOBHbBIX BU/J0B JAeATEIbHOCTH YYCHUKA
MarepHaJja 4acosB (Ha ypoBHe y4eOHBIX J1eiicTBHI)

Howmep
naparpad

OTHOILIEHUY IUIOIIAJEH MOJOOHBIX TPEYTOJIbHUKOB.
Ipumensamo V3ydeHHBIE ONPEETICHHS, TEOPEMBI U (DOPMYIIBI K PEIICHUIO

* 3a1a4
IHoBTOpEeHMe
U CHCTEeMaTH3 AU 10
y4e0HOro marepuaJja
YrpaxHeHHs 111 IOBTOPEHHUS 9

Kypca 9 kiacca

KonTtponrnaspabora Ne 6 1




PexoMeHnaanum mo ocHaIleHHI0 Y4eOHOI 0 mpouecca

OcHamenne  mpoiecca  oOydeHHUs ~— MaTeMaTHKe  0OEeCIeYMBaeTCs
OMOIMOTEYHBIM (POHOM, TEYATHBIMH MOCOOWSAMHU, a TaKkke WH(GOPMALUOHHO-
KOMMYHHUKaTUBHBIMU CpeaCTBaMH, SKpPaHHO-3BYKOBBIMU npudopamu,
TEXHHYECKUMHU CpPEACTBAMH OOy4YeHHUsS, YUeOHO-NPAKTUYECKUM U  y4eOHO-
J1a00paTOPHBIM 000PYI0BAaHUEM.

*

l. Bubanoreuynsnlii pouHg

HopmaTuBHbIE JOKYMEHTBI

1. ®eaepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTEIbHBIN CTAHAAPT OCHOBHOTO
o0O1miero oOpa3oBaHms.

2. [IpumepHbIe TpOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBaHus. MaTtemaruka.
(Crangaptel BTOporo nokosienusi). — M.: I[Ipocsemenue. 2010.

3. ®opMHpOBaHUE YHUBEPCATIBHBIX YUEOHBIX JI€MCTBHI B OCHOBHOM IIKOJIE.
Cuctema 3amanuii / A. I'. Acmoinos, O. A. Kapabanosa. — M.: IIpocBemieHue.
2010.

YMK A. I'. Mep3nsak, B. b. Ilononckuii, M. C. Axup

«Mamemamuxka. 5 knacc», «Mamemamuka. 6 Knaccy

1. A. I Mep3nax. MatemaTuka: 5 KiI.: y4eOHUK I 0011€00pa30BaTEIbHBIX
yupexaenuit / A. I'. Mep3nsk, B. b. [Tononckuit, M. C. Axup. — M.: Benrana-
I'pad, 2013.

2. A. I'. Mep3nax. lugakTudaecKkie MaTepHaibl 10 MaTeMaTUKeE I 5 Kiacca
/ A. T. Mepansik, B. b. ITononckwuii, M. C. fAxup. — M.: Benrtana-I"pad, 2013.

3. A. I Mepsnax. Pabouast TeTpanp mo maremaTuke mas 5 kmacca / A. T
Mep3nsk, B. b. [Tonouckuit, M. C. Sxup. — M.: Bentana-I'pad, 2013.

4. A. I'. Mep3nax. Marematuka. Metoauka oOydeHus. 5 kiacc. Pabouas
terpaab yuutens / A. I'. Mepsmsak, B. b. Ilomonckuii, M. C. SAxkup. — M.:
Benrana-I"pad, 2013.

S. A.  I. Mepsnrak. Maremaruka: 6 KI.. y4yeOHUK IS
obmreoOpa3zoBarenbHbIX yupexaenuii / A. I'. Mepsnsik, B. b. [Tononckuit, M. C.
Axup. — M.: Benrana-I'pad, 2013.

6. I'eomerpusi: 7 kiacc: y4eOHHMK i ydamuxcsi oOmeo0pa3oBaTebHbIX
yupexaenuit/ A.I'. Mepansik, B.b. [Tononckuit, M.C. SAxup. — M. :Benrana-I'pad,
2012.

7. Teomerpusi: 7 kiacc: AUJAKTUYECKHE MaTepHasibl: COOpHUK 3a7ad U
KOHTpoJbHBIX pabotr/ A.I'. Mepsnak, B.b. ITlononckuit, M.C. Axup. — M.
:Benrtana-I"pad, 2013.

8. I'eometpus: 7 kmacc: paboume terpamu Nel,2/ A.I'. Mepsnsak, B.b.
[Tononckuii, M.C. SAxup. — M. :Benrtana-I"pad, 2013.

9. I'eometpusi: 7 knacc: metoauueckoe nocooue/ E.B. bynko, A.I'. Mep3msik,
B.b. ITononckuii, M.C. fAxup. — M. :Bentana-I'pad, 2013.



10. PabunoBuu E.M. «3agaun u ynpaKHEHHs Ha TOTOBBIX 4epTexkax. 7-9
Kiaccsl. 'eomerpus.-M.: Unekca, XappkoB:I nmHa3zus

11. KoHTpoabpHO- U3MEpUTENbHbIE MaTepualbl: Airedpa 8§ kiacc K
yueOHuky FO.H.MaxkaprrueBa u ap. Mocka «BAKO» CocraBuresns:
JL.U.MaprtsimoBa.

12. KoHTponpHO- U3MEpUTENbHbIE MaTepHalibl: Anredpa 9 kiacc K
yueOHuky FO.H.MaxkapsrueBa u 1p. Mocka «BAKO» CocraBuresns:
JI.L.MapTsiiioBa. *

13. 3uB.b.I'., Meitnep B.M. . /lunaktuueckre MaTepuabl 0 TeOMETPUU s
8 kiacca. — M.: IIpocBemienue

14. 3un.bB.I'., Meiinep B.M. . Jlugaktudyeckrue MaTepraibl 10 T€OMETPUN
s 9 knacca. — M.: [Ipocsenienne

15. 3Basuu JI.U., Ky3uenona JI.B. CyBoposa C.b. Jlunaktuueckue
Matepualbl o anredpe ans 8 kinacca. — M.: [IpocBenienue
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I1. ITeuaTHBIE MOCOOUS
1. TaGmuie! 10 MaTeMaTHKeE 4719 5S— 9 Ki1accoB.
2. ITopTpeThl BBIIAIOIIUXCA AesTeNIed MaTeMaTHUKH.

I11. UudopmanmonHbie cpeacTBa
1. Komnekius MeauapecypcoB, 2JIEKTPOHHBIE 0a3bl JaHHBIX.
2. UnTepHer.

V. DkpanHo-3ByKOBbIE TOCOOUSI.
1. BuneopunabMbl MO UCTOPUU Pa3BUTUS MAaTEMAaTHKH, MaTeMaTHYECKUX
UJIeu U METOOB.

V. TexHuuyeckue cpeacTBa o0yuyeHus
1. KommnsroTep.



2. MynbTUMEIHanpoeKTOp.
3. DKkpaH (Ha ITAaTUBE WU HABECHOM).

V1. Y4yeOHO-npakTHYeCKAs U Y4eOHO-1a00paTOpHOEe 000py10BaHHE

1. Jlocka MarHuTHas ¢ KOOPAUHATHOM CETKOM.

2. HaGop uudp, OykB, 3HAKOB AJIs CpEeIHEH MIKOJbI (MArHUTHBIN).

3. Hab6ops! «Yactu nenoro Ha kpyre», «[Ipocteie 1poou».

4. HabGop reoMeTpuiecKuX TN {AEMOHCTPALlMOHHBIN U pa3JaTOYHBIN).

5. Monaenb eTuHUIB 00BeEMA.

6. KOMIUIEKT uepTEXHBIX HHCTPYMEHTOB (KJIACCHBIX M pa3JaTOYHBIX):
JUHEeWKa, TpaHcnopTHup, yroiasHuk (30°, 60°), yromaphHuk (45°, 45°), HUPKYIIb.

7. Habopel mns mopenupoBaHus (I[BeTHas Oymara, KapTOH, KajibKa, KIEH,
HO>KHUIIBI, TUTACTUJINH).

VII. Hopmul ouenku 3nanuil, ymeHuil U HagblKoe 00yUaroujuxcs.

1. Ouenka nucomeHHbIX, KOHMPOSILHBIX PAOOM OOYUAIOWUXCA NO
2eomempuu.

Omeem ouenueaemca OUeHKOU «5», eCu:

o paboTa BHITIOJIHEHA MTOJIHOCTHIO;

e B JIOTMYECKHX PACCYXKIEHUSIX U OOOCHOBAHHUH PEIICHUSI HET MPOOEIIOB U
OIMOOK;

e B pEIICHUHU HET MAaTEeMaTHYECKUX OIMTMOOK (BO3MOKHA OJIHA HETOYHOCTb,
OIHMCKA, KOTOpasi HE SBISIETCA CIASACTBUEM HE3HAHMSI WIIM HETTOHUMAaHUS
y4eOHOT0 Marepuana).

«d» cmaeumca_B CICAYIOININUX CIIy4dasiax:

o paloTa BBINOJIHEHA MOJHOCTHIO, HO 00OCHOBAHMUS 1IATOB PEILICHUS
HEJ0CTaTOYHbI (€C/ii yMeHHE 000CHOBBIBATh PACCYKICHUS HE SBIISJIOCH
CHELMATbHBIM 00bEKTOM MPOBEPKH);

o JIOMYLIEHBI OJJHA OLIMOKA UJIM €CTh JIBa — TPU HEIOYETA B BBIKJIA/IKAX,
PHUCYHKax, yepTexxax win rpadukax (€Ciu 3T BUJIbI pabOT HE ABIISIIUCH
CreuaibHbIM 0OBEKTOM MPOBEPKH).

«3» cmasumcs, eCln.
e JIOmyIieHo 0oJiee OHOM ONMIMOKH WIH O0JIee ABYX — TPEX HEJA0UETOB B

BBIKJIAJIKaX, YepTexKax WM rpadukax, Ho oOyJaromuics oonaaaer
00s13aTeTbHBIMUA YMEHHUSIMH T10 TIPOBEPSEMOI TeMe.



«2» cmasumcs, eCln.

e JIOMYIIEHBI CYIIECTBEHHbIE OMIMOKH, MOKA3aBIIKE, YTO 00yJArOIIUiCs HEe
o0namaeT 00s3aTeIbHBIMUA YMEHUAMH IO JTAHHOW TEME B TIOJHON Mepe.

Y4uTenb MOKET MOBBICUTh OTMETKY 33 OPUTHHAIILHBIA OTBET HA BOTIPOC WIIH
OPUTHHAIILHOE PEUICHHE 3314, KOTOPhIE CBHJICTEIBLCTBYIOT O BEICOKOM
MaTEeMaTHYECKOM Pa3BUTHH O00YUAIOIHETOCs; 3a PEIICHUEe 00Jiee CI0KHOM 3aaun
VI OTBET Ha 00JIee CIIOKHBIN BOTIPOC, PEATIOKEHHBIE 00YJar0IEMYCs
JIOTIOJTHATEIHHO TTOCIIE BBIMTOJTHCHUS UM KaKHX-JTHOO IPYTHX 3aJaHui.

1. Ouenka ycmuuix omeemoe odyuarouguxcs.
Omeem ouyenusaemcsa Ha «5», eClv yUCHUK:

e IIOJIHO PAcKpbLI COAEpkKaHUE MaTepHraa B 00beMe, IPelyCMOTPEHHOM
IpOrpaMMoOil U yueOHHUKOM

e M3JI0KWI MaTepUasl TPaMOTHBIM S3bIKOM, TOUYHO HCIIOJIb3Ys
MAaTeMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, B OIIPEAEICHHON
JIOTUYECKOH NIOCIJIEI0BATEIIbHOCTH;

e IPABUJILHO BBIIOJHWI PUCYHKH, YEPTEIKHU, COITYTCTBYIOILHUE OTBETY;

e IIOKa3aJl yMEHHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IIPUMEPAMHU,
IIPUMEHSITH €€ B HOBOW CUTYAallMH IPH BBIIIOJHEHUU ITPAKTHYECKOTO
3a1aHUS;

e NPOAEMOHCTPUPOBAJ 3HAHUE TEOPUH PAHEE U3YUYEHHBIX COITYTCTBYIOIIMX
TeM, C(HOPMUPOBAHHOCTH U YCTOMYMBOCTH UCIOJIB3YEMBIX IPU OTBETE
YMEHHU U HABBIKOB;

e OTBEYaJ CAMOCTOATEIBHO, 0€3 HABOJAIIMX BOIPOCOB YUUTEIS;

e BO3MOXKHBI OJIHA — JIB€ HETOYHOCTH IIPY OCBEILIEHUH BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, KOTOPHIE YUEHHUK JIETKO UCIIPABUII I10CIIE
3amMedaHus yUuTemns

Omeem oyenusaemcsa Ha «4»,eciv yIOBIETBOPSIET B OCHOBHOM TpeOOBaHUSAIM Ha
OIICHKY «5», HO MPU ATOM UMEET OJMH U3 HEJOCTATKOB:

e B UBJIOKEHUHU JIONYIIEHBI HEOOJbIINE MPOOEIIbl, HE NCKA3HUBIIIEE
MaTeMaTHYECKOEe COJIEp)KaHUEe OTBETA;

e JIONYIICHBI OJIMH — JIBAa HEJIOYETA IIPU OCBEIIEHUU OCHOBHOI'O COJICPKAHUS
OTBETA, UCIIPABJICHHBIC MTOCTIE 3aMEYaHUsl YUUTEIS;

e JIONYIICHBI OlMOKa WK 00Jiee ABYX HEIOUYETOB MPU OCBEILICHUU
BTOPOCTEINEHHBIX BOITPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCIIPABJICHHBIC MOCIIE
3aMeYaHus YUUTEs.



«3» cmasumcs B CIICAYOIUX ClIydasx:

HETOJTHO PAcKpPBITO COMIepKaHne MaTepuraia (Coaep:KaHrue U3JI0KEHO
dbparMeHTapHO, HE BCETa TTOCHEI0BATEIBHO), HO TTOKa3aHo 001ee
MOHMMAaHUE BOTPOCA U TPOJAEMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHBIC IS
YCBOCHUS TPOrpaMMHOT0 MaTepuaia (onpeaeneHsl « TpedoBaHUsIMU K
MaTeMaTHYECKOH MOJATOTOBKE YUAIIUXCs» B HACTOSIIEH Tporpamme 110
MaTeMaTHKe);

UMEJIHCh 3aTPYyTHEHUS WM JOIMYIIECHBI OIMOKH B OTIPEICIICHUN
MaTeMaTHYECKON TEPMUHOJIOTHH, YePTEKaX, BEIKIIAIKaX, UCTIPABICHHBIC
MOCJI€ HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIIS

YUYEHHK HE CIPABUIICS C MPUMEHEHUEM TEOPUH B HOBOW CUTYAIUH MPU
BBITIOJTHCHUH TTPAKTHYECKOTO 3a/IaHMS, HO BBITIOJTHUI 3aJaHuUs
00513aTeTTLHOTO YPOBHS CIOKHOCTH 10 JAHHOH TeMe;

IIPY TOCTATOYHOM 3HAHUU TEOPETHUYECKOTO MaTepraja BhIsIBJICHA
HEJI0CTaTOYHas CHOPMHUPOBAHHOCTH OCHOBHBIX YMECHHUM U HABBIKOB.

«2» cmasumcs B CICAYIOMUX ClIydasax

HE PACKPBITO OCHOBHOE COJIepKaHNe Y4eOHOro MaTepuara;

oOHapyXeHO HEe3HAHUE YICHUKOM OOJIBIICH MM HanboJiee BaXKHOM YacTH
y4eOHOTO MaTepHaia;

JIOTYIIEHBI OIITMOKYU B OTPEEICHUH MMOHATUMA, TTPH UCTIOI30BAHUH
MaTEeMaTHYCCKOM TCPMHHOJIOTHH, B PUCYHKAX, YSPTEIKAX, B BhIKJIAIKaX,
KOTOPbIE HE MCTPABJICHBI TIOCIIC HECKOJIBKUX HABOSIINX BOIIPOCOB
YUHUTEJIA.

TecTbl

Bce Bonpocsl B TecTax pa3/ielieHbl Ha TPU YPOBHS CIOKHOCTU. 3aJaHusl 4acTh A —
06a30Boro ypoBHs,9acTi B — nmoBeitieHHoro, yactu C — BeIcOKOro ypoBHs. [Ipu
OLICHUBAaHWH PE3YJIbTATOB TECTUPOBAHUIITO CIEAYET YUUTHIBATD.

Kaxxmoe BepHO BBITIOJIHEHHOE 3aJlaHue YPOBHS A orieHuBaercs B 1 6amn, ypoHs B
— B 2 6aya, ypoBHs C — B 3 6auta. Mcnonb3yeTcst THOKasi CUCTEMa OlCHUBAHUS
pe3yabTaToOB, MPHU

KOTOPOM yUYEHHK UMEET MPaBO Ha OIIUOKY:

80-100% oT MUHUMAJILHOW CYMMBI 0aJJIOB — OIIEHKA «5»



60-80% OoT MUHMMAaJIbHOI CyMMBI 0aJlJIOB — OLIEHKA «4»

40-60% oT MUHUMAIBHON CyMMBI 0aJlJIOB — OIICHKA «3»

0-40% oT MUHMMAaIBLHON CyMMBI OQJIJIOB — OIICHKA «2).
JIMKTaHTBI.

*

Or1eHKY 3a paOOTy BBICTABIISIOTCS C YU€TOM YHCIIa BEPHO BBIOJHEHHBIX 3a/laHUM.
[Tepen HauaOM IMKTAHTA JIOBECTH JI0 CBEJICHUS yYaIlIUXCsl HOPMBI OIIEHOK 3a 10
BOIIPOCOB:

10-9 BonpocoB — orieHKa «5»
8-7 BOIIPOCOB — OLICHKA «4»
6-5 BOTIPOCOB — OTIeHKA «3»
MeHnee 5 BOIPOCOB — OLIEHKA «2».
1. Obwan knaccuguxkayus ouwiuooK.
[Ipu onieHKe 3HaHWM, YMEHUM M HABBIKOB YUYAIIUXCS CIIETYET YUUTHIBAThH BCE

omnOKH (rpyOble U HErpyObI€) U HEAOUYETHI.

1. I'pyObIMH CUMTAOTCS OINIUOKHU:

e HE3HAHUE OMPEJCIICHNS OCHOBHBIX MMOHATHHA, 3aKOHOB, NPABUJI, OCHOBHBIX
MOJIOKEHUH TEOpUH, He3HaHNEe (HOPMYJI, OOIICTIPHHSIITHIX CUMBOJIOB
0003HaYeHWH BETUYHH, CIUHUIL UX H3MEPCHHUS;

o HC3HAHWE HAMMEHOBAHUWMU €IMHUI] M3MEPCHHUS;

e HCYMCHHE BBIJICTUTH B OTBETE IJIABHOE,

e HCYMCHHE NMPUMEHATH 3HAHUS, aJITOPUTMBI JUIS PEIICHUS 3a/1a4,

e HCYMCHHE JIe]aTh BEIBOJIBI M 000OIICHUS;

e HCYMCHHE YUTATh U CTPOUTH YEPTEHKH;

e HCYMECHHE I0JIb30BAThCS MEPBOUCTOYHUKAMHU, YICOHUKOM U
CIIPaBOYHHUKAMU;

e TIOTEPS KOPHS WM COXpPaHEHUE TOCTOPOHHETO KOPHS,

o otrOpackiBaHue 0e3 0OBSICHEHUN OJHOTO U3 HUX;

e PaBHO3HAYHBIC UM OIITHOKH;

e BBIYHCJIUTEILHBIE OIINOKHU, €CIIH OHH HE ABISIOTCS OIMMCKOIL;

e JIOTMYECKHUE OIINOKHU.



1. K HerpyObLIM OIIMOKAM CJI€AVET OTHECTH

e HETOYHOCTH (POPMYIHUPOBOK, ONIPEACICHHUM, TOHATUH, TEOPUH, BEI3BAHHAS
HEMOJIHOTOW 0XBAaTa OCHOBHBIX IMPU3HAKOB ONPEACIISIEMOrO TOHATUS UITN
3aMEHOM OJHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTEEHHBIMU;

e HETOYHOCTb UYEPTEHKA;

e HEPAIMOHAIBHBIN METOJ PELICHUS 3a/1a4U WU HEJOCTATOYHO
MPOlyMaHHBIN IJIaH OTBETA (HAPYILIEHHUE JIOTUKH, MTOAMEHA OTJIEIbHBIX
OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);

e HEpalMOHaJIbHBIE METO/BI PAOOTHI CO CIIPABOYHOM U IPYTOM JIUTEPATYpPOH;

e HEYMEHHUE pelaTh 3a/1a4d, BHIOJIHATH 33JJaHUs B OOILEM BUJIE.

1. HemoyeraMu ABJISIOTCS:

¢ HEpalMOHAJIbHBIE TPUEMBI BBIYMCICHUI U TPEe0Opa30BAHMIA;
o HEOpEeXHOE BHINIOJIHEHHE 3aIIUCEH, UepTexXel, cxeM, TpaduKoB

JUCT BHECEHUS N3MEHEHUMN

Jata u Tema [Ipuuuna, Crnoco6 Hata u Tema ypoka c
HETPOBEICHHOTO KOPPEKTHPOBKHU YYETOM
ypoka HOMEp MpHKa3a KOPPEKTHPOBKHU







KaﬂeH)IapHO-TeMaTI/I‘IECKOG IJIAHUPOBAHUE IO MATEMATUKE B 5 kaacce

Ne dara mo HaumenoBanue BuepsBbie BBoauMbIe ®opmupyemsbie YY /1 Kouu | @opmur konmpons
iany/ pa3iesioB M TeM (Kax 8 AUAAKTHYECKHE yec-
paxTHUecKHn JHcypHane) eIMHUIbI TBO
% (3HaHUs, YMeHUs, HO8ble GUObL 4acoB
oesimenbHOCmuU)
I'naBa |. Hatypanbhbie yncaa (20 4.)
§1 Pao namypanvnuix uucen (2u.)
1 OnuceiBaTh CBOMcTBa HaTypaibHbIX | K. yMeHHE KOHTpOIHpOBaTh
Bee eiicTus ¢ YHCEIl. } aeIﬁCTBI/Is[ rmapTHepa
Brimonusate neicTBUs c | P.: mnanupoBath cBOM
HaTypaJIbHBIMU YHCIAMU . .
HATypaJbHBIMU YHCIIAMH. JIENCTBUS C ITOCTaBIEHHOMN
3ajauen
2 BrinonHsaTh apudmernueckue | JI.: popmupoBath
NENCTBUS C HATypAIbHBIMU YUCIAMH. | BHYTPEHHIOIO MO3UITHIO
IIKOJIbHUKA Ha YPOBHE
Apudmernueckue neiicTBus ¢ IIOJIO)KUTEIBHOTO OTHOIIEHHUS
HaTypaJIbHBIMU YHCIaMH. K ILIKOJIE.
Pemenue 3amau II.: ocymecTBiATh aHANN3
00BEKTOB C BBIJICTICHUEM
CYILLIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB.
§2 Qudghpui. lecamuunan 3anuce hamypaivHulx yucen (3u.)
3 UreHue u 3anuch HATYpalbHBIX | YuTaTh W 3anuchiBaTh HarypaibHble | I1.. ycraHaBiauBaTh
qyuceln qucia. IIPUYHUHHO-CJIEICTBEHHBIE
CBSI3H.
4 Jlecsatnunas 3anuch | 3anuchiBaTh  AECITUYHYIO  3anuch | P.: paboTarh 1o miany,




HaTypAJIbHBIX YHACEI

HAaTypaJIbHBIX YHCEIL.

CBEpSISICH C LIETBIO.
K.: opranusoBbsiBaTh paboTy B
nape.

5 O6o3HaueHne  HaTypalbHBIX | YIIOPSA0YMBATh HaTypaibHble uncia. | Il.: HaxoauTh B yueOHUKe
qucen O0603Ha4aTh HaTypaJIbHBIC YHCIIA. JIOCTOBEPHYIO HH(POPMALIHUIO.
P.: oueHMBaTh JOCTHIKEHUE
LIEJIH.
§3 Ompe3ox. /[nuna ompeska (4u.)
6 Ortpe3sok. [lnnHa otpeska PacnioznaBath Ha yepTexax, pucynkax | Il.: cpaBHUBaTh OOBEKTHI
OTPE30K. P.: onpenensaTs nens B
N3mepsTh AJIMHBI OTPE3KOB. JIeSITEIIbHOCTH.
K.: npeononeBats
KOH(JIUKTBI.
7 CpaBHeHue oTpe3koB. | CpaBHUBATH JUIMHBI OTPE3KOB. I1.: ananm3upoBars,
PaBeHcTBO OTpe3koB CTpouTh OTPE3KHU 3a/1aHHOM JJIMHBI. 0000111aTh, T0Ka3bIBATH,
JIeN1aTh BBIBOI.
JI.: popmupoBaTh
BHYTPEHHIOIO MTO3ULUIO
HIKOJIbHUKA.
8 Pemenue 3a1au Ha noctpoenue | Pemate  3amaun  Ha  moctpoenue | P.: muiaHupoBath
OTPE3KOB 3a/IaHHOM JUTUHBI OTPE3KOB 33IaHHOU JIIMHBI. JIeATEIbHOCTD.
BripaxkaTh OHU €TUHUIIBI JUIUH Yepe3
JIpyrHe.
CTpouTh OTPE3KH 33JaHHOM JITTUHBI.
9 Pewenue 3a1a4 Ha | Pemate 3amaun Ha HaxoxaeHue jiuH | I1.: cpaBHUBAaTH OOBEKTHI.
HaXO0XJ/ICHHE JJIMH OTPE3KOB OTPE3KOB. K.: pasnuuats B peun qpyroro
MHEHHSI, I0KAa3aTENbCTBA,
(baKThI.
§4 Ilnockocmy. lpamasn. JIyu (3u.)
10 [Tnockocts. [Tpsmast Pacno3naBate Ha ueprexkax miockocTs | Il.: moka3piBaTh, AenaTh

U TIPSIMYIO.

BBIBO/JIbI, CTPOUTH JIOTHUECKUE
000CHOBaHMS.
P.: oueHUBAaThH CBOIO




ACATCIIBHOCTD U JCATCIIBHOCTD
CBCPCTHUKOB.

11 JIyu Pacnio3naBaTh Ha 4yeprexkax, pucyHkax | P.: mulaHupoBath cBOU
ayd. JIeMCTBUS B COOTBETCTBHUHU C
IIOCTaBJICHHOM 3aJa4eH.
12 Pemenue reomeTrpuueckux | Pemare reomerpuueckue 3agauu. I1.: ananu3upoBath u
3agad 1o Teme «llmocKoCTb. 0000111aTh, CTPOUTH
[Tpsimas. JIyu» JIOTMYeCcKUe 0OOCHOBAHMSIL.
§5 lUlkana. Koopounammuwiit 1yy (34.)
13 [Hxans . I1o3HaKOMUTB CO HIKAJIAMU. K.: opranmsoBats paboTy B
rpyIie, cCaMoCTOSTENbHO
ONPEIENIUTh LEJIU, POJIH.
14 KoopannaTthblit ay4d. | CTpoUTh KOOPJUHATHBIN JIyY. I1.: cpaBHUBATh OOBEKTHI.
Koopannatsr Ornpenenarsb KOOPIUHATHI Ha | P.: paboTaTs 1o miany.
KOOPJIMHATHOM JIy4e.
15 [Toctpoenue TOYEK c | Crpoutrp Ha KoopauHAaTHOM Jiyue | JI.: 0OCO3HATh CBOU U UyKUe€
3aJJaHHBIMHM KOOpAWHATaMU TOYKH C 3aJJaHHBIMH KOOPAUHATAMH. HOCTYIKH.
OnpenensiTb KOOPAUHATHI TOYEK.
§6 Cpasnenue namypanvuvix yucen (3u.)
16 CpaBHeHue uncen CpaBHUBATh HAaTypaJIbHBIE YUCIIA. Il.: cpaBHUBaTb OOBEKTHI IO
3aJJaHHBIM KpUTEPHSIM.
17 CpaBHeHue HaTypaibHbIX | CpaBHUBATh HaTypalbHbIE YKCIIA K.: corpyaaunuecTso.
qucel II.: cpaBHEHHME HaTypalbHBIX
qucedl.
18 3ananus Ha CpaBHEHHUE | YIIOPSAA0YMBATH U CPAaBHUBATh K.: opranuzoBath palory B
HaTypaJbHbBIX YHCEI HaTypajbHbIE YHCTIA. nape, CaMOCTOSITEIIBHO
ONPEEIUTH 1IEIIb.
Iloemopenue u cucmemamuzayuu yuedonozo mamepuana (1u.)
19 [ToBTOpEeHME U

cUCTEeMaTH3aluU y4eOHOTO
Marepuaia

Konmponvnas paboma Nel no meme «Hamypanvuwvie uucnay (1u.)




20 KontponsHas padora Nel no K/p
teMe «HarypanpHble ynciay
I'naBa |l. Cioskenne n BbIYMTaHNe HATYPAJBHBIX ynceJa (334.)
§7 Cnoscenue namypanonvix yucen. Ceolicmea cioxcenus (4u.)
21 Cnoxenue HaTypanbHbIX | @opMyiHpoBaTh cBOMCTBA cinokeHus | II.: HaXoguTh [OCTOBEPHYIO
4HCell U €r0 CBOMCTBA HaTypaJIbHBIX YHCEIL. uHpOpMaLHIO B yueOHUKE.
P.: paGoraTh 1o miuany
22 Pasnoxxenne qucia 110 | 3anMChIBATh CBOMCTBA HATYpalubHBIX | P.: CaMOCTOSITENIBHO
paspsam. YHpomeHue | 4ucen B BUAC dbopmyL. chopMynupoBath  y4eOHYIO
BBIPAKEHUN PacknanpiBaTh HaTypaJlbHbIE YHCHA IO | IPOOIEMY.
paspsiaam. II.. crpouts  JIOrMYECKHE
Yopouars BEIPAKEHUSL. PacCyXICHHUS.
23 Crnoxenue HaTypaJIbHBIX | YMEHHUE CKJIabIBaTh HATypajIbHbIC K.: ymerp norosoputecs c
yucesl. 3aBUCUMOCTb CYMMBI OT | 4YHCJIa. TOBapHUILEM.
U3MEHEHHS KOMIIOHEHTOB II.: npou3BogWTH  NOUCK
MH(}OpMaLIUH.
24 Pemenwnii ypaBHenuii u 3agad | Pemars ypaBHeHus. P.: BBI/IBUTaTh BEPCHIO
pelieHus: npodJIeMbl.
§8 Bwviuumanue namypanvnvix yucen (5u4.)
25 Beruuranue HaTypaJbHbIX | POPMYJIMPOBATE CBOMCTBO I1.: co3naBath
guces. CBOICTBA BBIYMTAHUS BBIUNTAHUS HATYPAJIbHBIX YHCEIL. MaTEMaTHYECKYI0 MOJIENb.
K.: yautbcs KpuTH4HO
OTHOCHUTBCS K CBOEMY
MHEHHUIO.
26 BbruuTtanue uncen B ctonOuk | BeimonHATh BeunTanue HaTtypanbHbix | I1.: peoOpa3oBHIBAThH
YHCell B CTOJIOUK. nH(popMalnoo (BBIYMTAHHUE B
CTOJIOUK).
27 Pemenue 3a1a4y ¢ | Pemars 3amaun ¢ ncnosib30BaHueM P.: cocTaBnATh NaH perieHus
HCIIOJIb30BAHUEM JEeNCTBUS | AEMCTBUS BBIYMTAHMUS. 3aJ1auH.
BBIYATAHUS K.: orcrauBath CBOIO TOUKY
3peHusl.
28 Borunranue HaTypaJIbHbIX | BBINOJIHATE A€MCTBHS C JI.: OTBETCTBEHHO OTHOCHUTHCS




YHCEIL. JHenicTBus c
VMEHOBAHHBIMH YHUCJIaMU

HUMCHOBAHHBIMHU YU CJIaMU.

K yuebe.

29 VYipoueHue BeIpaKeHUN Ypowmars BeIpaXeHUsl. II.: ymeHue aHanUM3UpOBATh,
CpaBHHUBATh, 0000IIATE.
§9 Hucnoswie u dykeennste eviparxcenus. Popmynwt (3u4.)
30 Yucnoele u  OykBeHHble | [IpMBOAUTH IpUMEpPbI YUCIOBBIX U K.: ymeHue BbIpaxkaTb CBOU
BBIPKEHUS OYKBEHHBIX BBIPAKCHUH. MBICJIH, CIIyIIaTh, CIBIIIATH U
IIOHUMAaTh peub APYIUX.
. P.: oneHuBath NpaBUIBHOCTH
BBINOJIHEHUS y4eOHBIX
JICHCTBHIA.
31 CocraBinenne uymcnoBbix U | CoctaBisTh yncioBbie U OykBeHHble | II.: ymeHue aHanm3mpoBarth,
OYKBEHHBIX  BBIPQXEHHUH IO | BBIPAXKEHUS 110 YCIIOBHIO 3a/1a4. CpaBHUBaTh, 0000IATE.
YCIIOBHIO 3a/1a4
32 DopMyIIBL. Pemenue | [IpuBoauTh npuMeps! GopMyIL. K.: ymeHue BbIpaxkaTb CBOHU
TEKCTOBBIX 3a/la4 C MOMOIIBI0 | Pemars 3aqaun ¢ moMoIpto MBICIIH.
COCTaBJICHUs! ypaBHEHHH COCTaBJICHUS YpPaBHEHUIA. II.:  ymeHue  BBINOJHATH
MBICITUTEIIbHBIC orepanun
(aHanu3, CHHTE3, CpaBHEHME,
IpyNNHPOBKa, 0000IIECHHE).
Konmponvnas pavoma Ne2 no meme «Cnoscenue u gpluumanue HamypaapvHoix uucen. Yucnogvie u dyxeennvie gviparicenus» (1u.)
33 KonTtponpHast pabora Ne2 1o K/p
Tteme «CroXeHne U BBlYMTaHue
HATYpaJbHBIX qucer.
YucnoBele U OyKBEHHBIE
BBIPOKCHUS
§10 Ypagnenue (3u.)
34 YpaBHeHHE Pemartb ypaBHEHUS.
35 Pemenne ypaBHeHUM  Ha | PemaTe ypaBHEHHS HA OCHOBAHUH JI.: yMeHue ycCTaHaBIMBAaTh
OCHOBaHUU 3aBHCUMOCTH | 3aBUCUMOCTEN MEKIy KOMIIOHEHTAaMH | CBSI3b MEXAY LeNbI0 yuyeOHOI
MEXTY KOMITOHEHTAaMH | JICHCTBHSI CJIOKECHUS Y BBIYATAHHUSL. NESITETTHHOCTH U €€ MOTHBOM.

NEeUCTBUN CIIOKCHUS u




BBIYMTAaHUA

36 Pemenne TekcToBbIX 3amad ¢ | Pemats TekcTOBBIE 3a1a4M C K.: nmomyckare BO3MOKHOCTb
IIOMOUIBIO COCTaBJICHUS | IOMOIIbIO COCTaBJICHUS YPaBHEHUH. CYLIECTBOBAHMUSI  Pa3IUYHbIX
YPaBHEHMM TOYEK 3PEHUH.
P.: npuHuMaTe U COXpaHSTH
y4eOHYI0 3a/1a4y.
§11 Yzon. Qoo3nauenue yenoe (2u.)
37 VYron. O6o3naueHue Yri10B. | Pacrno3HaBaTh Ha 4epTexax u II.. ocymecTBasTh aHaIU3
CpaBHeHue yrios pHUCYHKax YyIJibl 1 0003Ha4aTh U 00BEKTa  C  BBLACICHUEM
CPaBHUBATb. CYILLECTBEHHBIX u
HECYLIECTBEHHBIX IIPU3HAKOB.
38 PasenctBo yrios. Iloctpoenue | CTpOUTh yIuibl pa3sHbIX IPAyCHBIX Il.: mpuoOpereHne HaBBIKOB
YIJIOB Mep. paboThI c yueOHoM
JIATEPATYpPOM.
K.: wucnosnb3oBate peuyeBbie
CpencTBa  UIA  pELICHHUs
KOMMYHHMKATHBHBIX 3aJau.
§12 Buowt y2noe. Hzmepenue y2noe (5u.)
39 Bunst yrios KnaccugumnmpoBartp yribl. P.: mpuMeHeHne U coxpaHeHHe
yueOHOM 3a/1auH.
40 Tpancnoptup. Anroput™m | C nomoisto Tpancnoptupa usmepars | IL.: co3naBate
U3MEpEHUs YIIIOB I'PaJyCHBIE MEPBI YIJIOB. MaTEMAaTHYECKHUE MOJIEIIH.
41 CpaBHeHUE BEJIMYUH YITIOB CpaBHUBATh BEIHUYUHBI YTJIOB. P.: cocTaBsAITh IUIAH peNICHUS.
42 [Toctpoenue yrioB 3amaHHoM | CTPOUTH yIUIbI 33JaHHOM TpajyCHOU P. BBIJIBUTaTh BEpCUU
I'pPagyCHOMI MepHI MEPBI. pEIIEHUS.
43 N3mepenue yrios Pemate 3a1aum Ha HaXOXKAEHUE II.. HayuuTbcs  HU3MEPATH
IpagyCHOM MEpHI YIJIOB. YTJIBL.
N3mepsaTh TpagyCHBIMU MEPAMHU YTJIBL.
Ctpouth OMCCEKTPHUCY JAHHOT'O YTIJa.
§13 Muozoyzonvnuku. Paenvie ghucypot (2u.)
44 | MHOroyrojabHUKH ‘ Pacnio3HaBaTh MHOTOYTOJIBHUKH. JI.: OTBETCTBEHHO OTHOCHTHCS |




K yuebe.
K.: orcTamBath CBOIO TOYKY
3pEHHL.

45

PaBnbIe Qurypst

Haxoauts paBHbIe (pUTYpHI.

I1.: paznuune 3HaKO-
CHUMBOJIMYECKUX CPEICTB IS
pelIeHns 3a1a4H.

K.: yuutbcs KpuTU4HO
OTHOCHUTBCS K CBOEMY
MHEHHIO.

E3

§14 Tpeyzonvnuk u e2o euowt (3u.)

46

TpeyronapHUK. Bunpr
TPEYrOJIbHUKOB

Pacrio3HaBaTh BHJIbI TPEYTOJILHUKOB.

K.: ymenuwe ciuymars u
BCTYyIaTh B JAMAJIOr, y4acTue B
KOJJIEKTUBHOM OOCYXIACHHH.

47

Pemenue 3amau 0o  TeEMe
«TpeyroabHuKN»

KnaccugpumupoBars TpeyroabsHUKH 10
KOJINYECTBY PABHBIX CTOPOH U 110
BUJIaM HX YIJIOB.

K.: ymenume ciuymare u
BCTyIIaTh B JAMAJIOr, y4acTue B
KOJJIEKTUBHOM OOCYXJACHHH.
II.: ocymecTBiasATh aHaIM3
00BEKTOB.

48

Pemenue 3anau Ha nocrpoeHue
TPEYroJIbHUKOB

Pemats 3agaun Ha IIOCTPOCHHUC

P.: ocymecTBisTh MOMIAroBbIN
KOHTPOJIb CBOUX JICHCTBHS,
CaMOCTOSITEJIBHO ~ OLICHUBATh
MPaBUILHOCTh  BBITTOJTHEHUS
3aJaHuH.

II.: ocymecTBusATh  MOUCK
uH(popManun TS
BBITIOJTHCHUS 33/1a4H.

§15

Ilpamoyzonvnuk. Oce cummempuu guzyp (34.)

49

[IpssMOyTONBHUK. CaoiicTBa

MpsAMOYTOJIbHHUKA

OnuceIBaThH CBOMCTBA
MPSIMOYTOJIbHUKA.

JL.: ONPEACIISTh u
BBICKA3bIBaTh MpaBuIia
IIOBCACHUSA npu
COTPYAHUYECTBE.

50

Pemenue 3a/1a4 Ha

HaX0XJCHUC TNEpUMETPOB

Haxonuts ¢ momompio hopmyst
MEPUMETPBI TPSIMOYTOJIbHUKA U

P.: cocraBmATh MIIaH penieHus
poOJIEMBI.




MIPSIMOYT'OJIBHUKA U KBaJpara

KBaJipaTa.

II.. mpousBOAUTH  IOMCK
uH(pOpMallUY, aHAIU3UPOBAThH
u OLICHUBATh eé
JIOCTOBEPHOCTb.

51

Ocp  cummerpuud  QUTYpHL
Pemrenue 3amau

PacrnioznaBath QUrypsl, IMEIOLINE OCh
CUMMETpPUHU.

J.: HAaCTONYMBOCTH B
IOCTHIKEHUH LIEJIN.

Iloemopenue u cucmemamu3zayus yueonozo mamepuana (14.)

52

[ToBTOpEeHue u
cucTreMaTu3anus yqe6H*or0
Marepuaia

Konumponvnasa paboma Ne3 no meme « Ypasnenue. Yeon. Munozoyzonvnuxu. Tpeyzononuxk. Ilpamoyzonvnuxy (1u.)

53

KonTtponbnast pabora Ne3 mno
TeMe  «YpaBHEHuE.  YTroi.
MHOroyrojabHuKH.
TpeyronapHUK.
[IpsAMOYTONBHUK

K/p

T'aasa Il

. YMHOKeHHe U IeJIeHHe HATypPaabHbIX Yucea (374.)

§16 Ymnoowcenue. Illepemecmumenwvroe ceoiicmeo (4u.)

54

YMHOXKEHUE HaTypaJIbHbIX
YHUCCJI

55

[IepemecTuTenbHOE  CBOMCTBO
YMHOKECHUS

56

Pemenue 3amay Ha yMHOKEHUE
HaTypaJIbHBIX YHUCEI

57

Pemenue 3agay Ha yMHOKEHUE
HaTypaJIbHBIX YHUCEI

§17 Couemamenvnoe u pacnpedeaumebHoe C60UCMEaA YMHOMceHUs (34.)

58

CoucTaTenbHOE CBOMCTBO
YMHOXKCHU S

59

PacnpenenurensHoe CBOMCTBO
YMHOKEHHSI

60

YpouieHne BhIpaKeHUI




§18 /lenenue (7u.)

61 Jlenenue. Penenne ypaBHeHHH
62 Henenue. Ilopsnok neiicTBuii
63 Pemenne  ypaBHeHWitT  Ha

OCHOBE 3aBHCHMOCTH MEXIY

KOMITOHEHTaMU

apumeTnuecKux NeHCTBUI
64 Pemenuii 3a1au
65 Pemenunii ypaBHeHU .
66 Pemenwii 3a1a4
67 Haxoxnenue 3HAYECHUI

BBIPA)KCHU I

§19 /lenenue c ocmamxom (34.)

68 JleneHue ¢ ocTaTkoM
69 Haxoxnenne ocratka mpu

JIeJICHUY HATYPAJIbHBIX YHCET
70 Jlenenue HAaTYpaTbHBIX YHCET

§20 Cmenenw uucna (2u.)

71 CreneHsb yuca.
72 Haxoxxnenune cremnenu dyucia

Mo 3aJaHHOMY OCHOBAaHUIO U

MTOKA3aTEeNI0 CTCIICHU

Konumponvnaa paboma Ned no meme « Ymuodxcenue u coiucmea yMHOMCEHUA.
enenue c ocmamkom. Cmenens uucaay (1u.)

73 KonrponbHast pabora Ned mo

TemMe «YMHOKEHUE U CBOMCTBA

YMHOKCHUS. Henenune c

ocrtaTkoM. CTETICHb YHCITa)

§21 Inowaow. Ilnowaoe npamoyzonvnuxa (44.)

74 IInomane. ITnomans

MPSIMOYTOJIbHHKA
75 [Inomans kBagpara




76

Haxoxnenue IJI0Ia a1
NpsAMOYTOJIbHUKA W KBajJipaTta ¢
TOMOIIBI0 (hOpMYIT

77 BreipakeHue OIHUX — CIMHMIL

TUIOIIAJIN Yepe3 ApYyrue

§22 Ilpamoyzonwvnwiii napannenenuned. lHupamuoa (3u.)

78 [IpsimoyronbHbIi

napajuieNienumne. Pemenue

3ajgau
79 [Tupamuna. Pemenue 3a1a4
80 Pemenue 3amay 1o TeMe

«IIpAMOYroapHBIN

napajuieJienunes; i TUpaMua

§23 O6vém npamoyzonvnozo napannenenuneda (44.)

81 O6béM PSIMOYTOJIBHOTO

napajuiesienunea
82 O0BéM Kyda
83 Haxoxnenue 00BEMOB

MPSIMOYTOJIBHOTO

napajuiefienunena U kyba c

MTOMOIIBIO (HhOPMYIT
84 BrelpaxkeHue OIHUX €IMHMIL

00BbéMa uepe3 apyrue

§24 Komounamopmnuie 3a0auu (3u.)

85 KomOuHaTopHbIe 3a1a4n
86 Pemenne KOMOWHATOPHBIX

3aa4 C TOMOIIbI0 Tepedopa

BapHaHTOB
87 Pemenue KOMOWHATOPHBIX

3agad

Iloemopenue u cucmemamuzayus yueono2o mamepuana (24.)

88 | HosTopenue u |




cucreMaTu3anus yueOHoro
Marepuana

89 [ToBTOpenue u

cUcTeMaTu3anus yaeoHoro

MaTepuaia

Koumponvnana paooma Ne 5 no meme «Ilnowade npamoyzonsnuka.
Q0vém npamoy201vH020 napannenenuneda. Komounamopuwie 3a0auuy (1u.)

90 Kontponbnas padora Ne 5 mo

TemMe «Hnom*a;[b

MPSIMOYTOJIbHHKA. O6béM

MIPSIMOYTOJIBHOTO

napajuieNienunenaa.

KoMOunHaTopHbIe 3a1a9m

I'nasa V. O6bikHOBeHHBIE APoOU (184.)
§25 llonamue ooviknosennoii Opoou (54.)

91 [Tonstue OOBIKHOBCHHOM

Ipodu
92 JleiicTBusl ¢ OOBIKHOBECHHBIMHU

OpoOsiMu
93 Pemrenue 3amaq
9 JleticTBUsT ¢ OOBIKHOBEHHBIMH

JTPOOSIMHU
95 Pemrenue 3amaq

§26 Ilpasunvnvie u nenpasuvuvie Opoou. Cpasnenue opoobeii (34.)

96 [IpaBusbHBIE M HETPABUIIBHBIC

apoOu
97 CpaBHeHHE  OOBIKHOBEHHBIX

npo0eit C paBHBIMU

3HAMEHATEIISIMHU
98 3amanusi HA CpaBHEHHE IPOOEH

§27 Cnocenue u evtuumanue opoodeit ¢ 00UHAKOGLIMU 3HAMEeHamenamu (2u.)

99 | Croxenne Jpooeit c|




OJAMHAKOBbIMHU 3HAMCHATCIIIMU

100 Brerauranue npoOei C

OJIMHAKOBBIMY 3HAMCHATEIISIMU

§28 /Ipoou u oenenue namypanovnvix uucen (1u.)

101 Hpobu u JieTieHHe

HATypaJIbHBIX YHCell

§29 Cmewmannwvie yucna (5u4.)

102 CMelaHHble YKclia
103 [IpeobpazoBanms .

HEINPaBUIILHON npobu B

CMEIlIaHHOe YHCIIO U

CMEIIIaHHOTO qucla B

HEMPaBHJIbHYIO IpO0b
104 CrnoxxeHue 1BYX CMEUIaHHBIX

qrcel
105 JlelicTBUSL CO CMEIIaHHBIMHU

yucnamu. Pemenue 3anau
106 Pemenue ypaBHeHUH u 3a1a4

Iloemopenue u cucmemamuszayus yueonozo mamepuana (1u.)

107 IToBTOpEHME "

CHUCTEMaTU3aLHs y4eOHOro

MaTtepuana

Konumponvnas paboma Nob no meme «Qoviknoeenuste opoouy (1u.)

108 KontponsHast pabora Ne6 mo

TeMe «OOBIKHOBEHHBIE IPOO

I'nasa V. JlecaTuunbie 1poou (484.)
§30 Ilpeocmaenenue o decamuunvix 0poosax (4u4.)

109 [IpencraBieHue O ASCITHUHBIX

JIpo0six
110 UteHne u 3amucCh JECATUYHBIX

apoOeit
111 HazBanue paspsaoB




NECATUYHLIX 3HAKOB B 3aIlHCHU
JECATUYHBIX Tpo0ei

112 3anuce OOBIKHOBEHHBIX

npoOeil B BHJE JCCATHYHBIX

npobeit

§31 Cpasnenue oecamuunwvix opooei (3u.)

113 CpaBHeHue JIECATUYHBIX

npoden
114 3ananus Ha CpaBHEHHE

JECSITHYHBIX Apo0eii
115 CpaBHeHME IECITUYHBIX

npobeit

§32 Oxpyznenue uucen. Ilpuxkuoku (3u.)

116 Oxpyrnenue JECSTUYHBIX

npoben
117 3agaHUs Ha  BBINOJHEHHE

TIPUKUIKA pe3yabTaToB

BBIUMCIICHU N
118 Oxpyrnenue JECSATUYHBIX

apoOeit

§33 Cnoorcenue u evtuumanue decaimuunwvix opooeii (6u.)

119 CroxxeHue NECATUYHBIX

npobeit
120 Brauranue IECATUYHBIX

npobeit
121 Crnoxenue u BEIUMTAHHE

JECSITHUHBIX Apo0eii
122 Pemenne ypaBHeHU
123 Pemenne 3aga4 Ha ClIOXKEHHE U

BBIYUTAHHE JIECITHIHBIX

apoOeit

124 Crnoxeunue u BBIYUTAHUE




JECSITHYHBIX Apo0eii ‘

Koumponvnasa paooma Ne 7 no meme «Cpasnenue oecaimuunslx opooeil.
Oxkpyznenue yucen. Cnoxcenue u epluumanue 0ecAmuiHovix opooeiy (1u.)

125 Kontponbnas padora Ne 7 mo
TeMe «CpaBHEHHE ACCATHYHBIX
npobeit. OxpyrieHue yuced.
CrnoxeHne W BBIUUTAHUE
JECATUYHBIX TPOOei»

34 Ymnoocenue decamuunuix opooeii (74.)

126 YMHOXEHHE JECATHYHBIX
napo6eit Ha 10, 100, 1000 u T.1.

127 YMHOKEHUE ABYX NECATUYHBIX
npoben

128 YMHOK€EHUE IBYX AECSITUYHBIX
npoben

129 YMHOXKEHUE JIECATHYHBIX
npobeit Ha 0,1; 0,01; 0,001 u
T.J.

130 Pemenwue 3a1a4u

131 Haxoxnenue 3HAYEHUI
BBIPA)KCHUI

132 Pemenue 3amau

§35 /lenenue oecamuunvix opooei (94.)

133 Jlenenue AecaTUYHOM JpoOuU
ma 10. 100, 1000 u T.1.

134 Jlenenue paecsITUYHOM JpoOuU
Ha JIECATUYHYIO

135 Pemenwue 3a1a4

136 Haxoxnenue 3HAYECHU
BBIPAKECHUI

137 JevicTBus Ha JIeTIeHre

JECATUYHBIX Ipo0ei




138

Pewrenue ypaBHeHUI

139 Pemenue 3amau
140 Jlenenue necaTUIHBIX TPOOei
141 Pemenue 3amau
Konumponvnas paooma Ne8 no meme « Ymnoxcenue u oenenue oecamuunwix opooeir» (14.)

142 KontponpHast pabora Ne§ mo

TeMe «YMHOXKEHUE U JIeIIeHHe

JECATUYHBIX APOOEii»

§36 Cpeonee apughmemuueckoe. Cpeonee 3nauenue geauuunsl (34.)

143 Cpennee apudmeTHiecKoe
144 Haxoxnenue CpPEIHErO

apu(pMeTUYECKOr0 HECKOJIbKUX

quCell
145 CpenHee 3HaYeHUE BEIUYUHBI.

[IpuBenenune [IPUMEPOB

CpeIHUX 3HAUCHUN BEJIUMYMHBI

§37 Ilpouenmut. Haxoocoenue npoyenmos om uucna (4u.)

146 [TporieHTHI
147 [IpeacraBinenue MNpOIEHTOB B

BHJIC€ JIECATHYHOW Jpodu U

JNECATUYHON JpoOu B BHJC

MIPOLIEHTOB
148 HaxoxzaeHue MpoLEHTOB OT

qrciia
149 Pemenue 3agau Ha

HaXOXJCHUE IPOIEHTOB OT

qrcia

§38 Haxoorcoenue uucna no e2o npoyenmam (4u.)

150 Haxoxnenue uymcna mo ero

MTPOIIEHTaM
151 Pemenue 3a7a4 Ha

HaXO0XXJCHUEC 4YucCjla II0 €10




MPOILICHTaM

152 Pemenue 3amau
153 Haxoxnenue yucna 1o  e€ro

MIPOLIEHTaM

Iloemopenue u cucmemamuzayus yuedbnozo mamepuana (24.)

154 IToBTOpeHue u

CUCTEeMaTH3alUs y4eOHOro

MaTtepuaa
155 [ToBTOpEeHUE L, B

CUCTEMAaTU3aLUs y4eOHOro

MaTtepuana

Koumponsnas paboma Ne9 no meme «Cpeonee apugpmemuueckoe. Ilpouenmot.
Haxoowcoenue npoyenmoe om uucna u yucna no e2o npoyenmamy (14.)

156 KonrponsHast padora Ne9 mo

TeMe «Cpennee

apumernueckoe. [IporeHTEHI.

Haxoxzaenue mpoueHToB OT

yycjia M Yuclia 10  €ro

TIPOLIEHTaM)

IloBTOpeHue U cucreMaTu3anus ydeOHoro marepuasa (194.)
§ Ynpasxicnenusa ona noesmopenus xkypca 5 knacca (18u4.)

157 [ToBropenne mno Tteme «Psn

HATypaJIbHBIX qucer.

Hecstuunas 3aMmch

HaTypaJbHbIX uncen. OTpe3ok.

IInockocte.  Ilpsamasg. Jlyu.

KoopauHatHbIi 1y4»
158 [ToBTOpeHue o TeMe

«KoopaunaTHbIi Iy4.

CpaBHenue HATypaJIbHbIX

qrcen
159 IToBTOpeHue 1o TeMe




«Cnoxenue HaTypaJIbHbIX
yucell. CBOMCTBA CIOKEHUS)

160 [ToBTOpeHue o TeMe
«Bbruntanue HaTypaJIbHbIX
YyCell. YHucnosblie 51
OyKBEHHbIE BBIpaKEHUSI.
DopMyIIbI»

161 [ToBTOpEeHUE o TeMe
«YpaBHeHus.  Yroda. Buabl
yrios. MI3sMepeHue yriosy

162 [ToBTOpeHue o TeMe
«MHOTOYTOJTEHUKH.
TpeyrogbpHUKH.
[IpssMOYTONBbHUK. Ocb
CUMMETpUU QUTYD»

163 [ToBTOpeHue o TeMe
«YMHOXKEHHUE. CaoiicTBa
YMHOKECHUS

164 [ToBTOpEeHUE o TeMe
«/lenenue. Henenue c
ocraTkoM. CTeneHp ynucia»

165 [ToBTOpeHue o TeMe
«[Inomaas MPAMOYTOIHHUKA.
[IpssMOyTONBHBIN
napayuienenunen. [Tupammmay

166 [ToBTropenue mo teme «O0BEM
IPSIMOYTOJIBHOTO
napaJiesienuea.
KomOuHaTOpHbIE 3a/1a4n»

167 [ToBTOpEeHME o TeMe
«OOBIKHOBEHHBIE apo0u.

CrnoxeHne W BBIYATAHUE
apobeil ¢ OAMHAKOBBIMU




3HaAaMCHAaTCIIAMM))

168 [ToBTOpenue mo Teme «JIpodu
U JICTICHUE  HATypPaJbHBIX
yrcesl. CMEIaHHbIE YUCIIa

169 [ToBTOpeHue o TeMe
«JlecsaTuunble Ipoou.
CpaBHEeHHME U OKpYIJIEHHE
JECSITUHYHBIX ApoOe»

170 [ToBTOpenue no TeMe
«CrnoxkxeHue U BBIYUTAHUE
JECSITUUHBIX ApoOer»

171 [ToBTOpEHUE no TemMe
«YMHOXEHUE JECSTUYHBIX
Ipooei»

172 [ToBTOpEeHUE o TeMe
«Jlenenue JNECATUYHBIX
Tpooei. Cpennee
apudmeTnaeckoer

173 [ToBTOpEeHUE o TeMe
«IIpoueHTsI. Haxoxnenne
MPOLIEHTOB OT YHWCIa M YHCIa
110 €ro MPOIICHTAM

174 KoHTposIbHBIN TECT

Hmozosasn konmponwvnas paboma Nel( (1u.)

175 Hroroas koHTpoJsibHAs paboTa

Nel0




		2022-03-09T19:46:20+0400
	Тимукина Екатерина Сергеевна
	Я являюсь автором этого документа




